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Management system and compliance 
requirement

Management system

Compliance
All suppliers shall be aware of and comply with all 

requirements specified in MAFI’s Supplier Code of Conduct.

All suppliers must have a quality management 

system compliant to ISO 9001.All suppliers 

should also certify to ISO14001. Suppliers are 

responsible to secure sub-suppliers have 

similar BMS system in place as well.

To produce CE-marked products, it is 

recommended that suppliers hold EN1090 

certification. In the absence of such 

certification, the manufacturing process must 

strictly comply with the execution 

requirements defined in EN 1090-2.
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Supplier Quality Assurance Plan

For new product or processes MAFI will require the process to be verified. 

Depending on circumstances different levels of verification will be required. 

This should be specified by MAFI during RFQ process.

S = Submit to report to MAFI according to supplied template

X = No report required

na = Not applicable to supplier

* = Custom requirements defined nu MAFI

Step 1: Design FMEA
DFMEA defines key risks and characteristics that flow into DPR, 

PFMEA, Control Plan, SPVR preparation, and PSA. The DFMEA 

is always done by MAFI and will be share with the supplier.
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Steps

MAFInanananaStep 1: Design FMEA

Supplier*XXSStep 2 : Design Producibility Review (DPR)

Supplier*SSSStep 3 : Process Flow & Process FMEA

Supplier*SSSStep 4 : Control plan

Supplier*XSSStep 5 : Preparation SPVR

Supplier*XXSStep 6 : Quality Plan for Sub-suppliers

Supplier*XXSStep 7 : Gauge Repeatability and Reproducibility

Supplier*XSSStep 8 : Capability Studies (Cmk)

MAFI & Supplier*SSSStep 9 : Process Sample Approval (PSA)

Supplier*XSSStep 10 : Serial Process Verification Run (SPVR)

MAFI 
DFMEA 

Template



Step 2 : Design Producibility Review (DPR)
The Design Producibility Review ensures the design can be 

reliably, efficiently manufactured and critical features are feasible 

for production and aligned with supplier capability. 

Step 3.1 : Process flow
The Process Flow defines every step required to manufacture the part, from 

incoming material reception, inspections, manufacturing, outsourced steps to 

packaging. It gives a structured overview of the entire production. A complete 

Process Flow ensures all operations are understood, enabling consistent 

quality, stable production, and providing the foundation for PFMEA and the 

Control Plan.

Step 3.2 : Process FMEA
The PFMEA aims to identify and assess potential failures in 

the manufacturing process before serial production. PFMEA 

defines risks and controls that flow directly into the Process Flow 

and Control Plan.

Step 4 : Control Plan
The Control Plan defines how critical and important characteristics 

will be controlled during production. It links PFMEA risks to specific

measurements, methods, and frequencies. 
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MAFI 
CP

Template

MAFI PF & 
PFMEA 

Template

MAFI DPR 
Template



Step 5 : Preparation SPVR
Preparation for SPVR ensures that all documentation, controls, 

gauges, and process conditions are ready for the Serial Process 

Verification Run. The goal is to secure that the upcoming SPVR 

can be executed under stable, serial-representative conditions 

with correct monitoring and traceability in place.

Step 6 : Quality Plan for Sub-suppliers
The Quality Plan for Sub-suppliers ensures that all outsourced 

processes and purchased components used in the product meet 

MAFI quality, capability, and traceability requirements.

Step 7 : Gauge R&R
Gauge R&R verifies that measurement systems are repeatable and 

reproduceable. It ensures operators, methods, and instruments 

can reliably measure characteristics defined in the Control Plan.

MAFI Sub-
supplier 
P-plan 

Template

MAFI 
PSPVR 

Template

MAFI 
Gauge 

R&R 
Template
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MAFI 
SPVR 

Template

MAFI PSA 
Template

MAFI 
Capability 

studies 
Template

Step 8 : Capability Studies
Capability studies evaluate whether key process characteristics 

can consistently meet MAFI tolerances under real production 

conditions. They measure Cmk on defined features. The goal is 

to confirm process stability, identify variation sources, and decide 

if process or design adjustments are needed before SPVR. 

Step 9 : Process Sample Approval
PSA verifies that the first production samples meet all drawing, 

specification, and critical-feature requirements. It ensures material,

dimensions, appearance, and function comply with MAFI standards. 

Step 10 : Serial Process Verification Run 

(SPVR)
SPVR validates the complete serial production process under 

normal operating conditions. It checks stability, capability, 

measurement accuracy, material flow, and adherence to the 

Control Plan. SPVR ensures that all PFMEA and Control Plan 

controls work as intended and that variations are understood. 



Production requirements and 
supporting processes

Technical Data Package (TDP)
When ordering more complex products such as complete kits with several 

sub-parts MAFI will send a TDP to the supplier. The TDP will include a Bill of 

Materials (BOM), specification of all sub-parts and the complete product and 

sometimes additional information needed to produce and ship the parts such 

as pre-assembly instructions and pallet loading sheets. If the information in 

the TPD is wrong or missing information the supplier should notify MAFI to 

get an updated version.

Traceability
To allow identification and tracking of products out of specification, the 

supplier shall maintain control of lots or batches throughout the processes. 

By using the batch number of whole kit, each component's batch number can 

be traced. From the component batch number, the production process data 

and the corresponding raw material batch numbers can be further accessed.

From incoming inspection through to final packaging, the inspection records 

of each process can be traced via the relevant batch numbers. For example, 

at the incoming inspection stage, the corresponding incoming inspection 

records can be accessed through the batch number.

Batch number of 
whole kit

•Inspection 
record of whole 
kit

Batch number of 
every component

•Inspection 
record of final 
component

•Inspection 
record of every 
process

Batch number of 
raw material

•Material 
certificate

•Inspection 
record of raw 
material
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Product/Process Change Notification (PCN)
When either supplier or sub-supplier initiates changes to the product or 

process MAFI shall be notified of the change before the change is 

implemented. Changes that require a PCN are all changes that affect any of 

the aspects below:

- Form: The visual and physical characteristics, including size, mass, 

weight, and material.

- Fit: How the part fits into the assembly, including physical mating, 

tolerance (even if still in specification).

- Function: The action or performance required for the part to fulfill its 

purpose in the system (e.g., a fastener’s strength).

- Process capability: The ability of the process to consistently produce 

parts that meet requirements. (e.g., process parameters, equipment)

- Process flow: The sequence of manufacturing and inspection steps. 

(e.g., equipment, tooling, manufacturing location, sub-supplier, or 

inspection points)

When MAFI has approved the change MAFI will send a PCN with information 

about the change to the supplier. The supplier is then required to fill in some 

information in the PCN regarding implementation date etc. Depending on the 

extent of the change different measures of verifications will be taken. The 

viable verification methods are supplier audit, sample product or pictures 

verifying implemented change.

MAFI can also initiate a change request in the form of a PCN because of a 

customer complaint, noticed deviation, revision update etc.
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Early warning
The supplier shall immediately notify MAFI in written format of any issue 

identified that might have an impact on deliveries, material quality, or 

capacity.

Quality problems on components detected after delivery that may cause 

production or field problems must also be reported to MAFI immediately.

Deviation Approval (DA)
If the supplier notices that something is out of specification, the supplier 

should not send any parts to MAFI without a Deviation Approval (DA). In that 

case the supplier should notify MAFI of the issue and ask for a DA. DAs 

should always have a limited extent. For example, the DA could be valid until 

a specified date or for a specific quantity. The DA should be attached to all 

deliveries from the supplier to MAFI with parts affected by the DA.

Examples of deviations that can be approved are:

- Measurements that do not affect the function being out of spec

- Use up of old revision of sub-parts
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Action8D stepsResponse time

• Acknowledge 8D requestD1 – D224 hours

• Containment implementedD348 hours

• Root cause defined for both 
occurrence and non-detection.

• Corrective actions implemented
D4 – D510 days

• Effectiveness validatedD6 – D720 days

Problem Solving Reporting
In the case of deviations found by the MAFI or our customer MAFI will 

request the supplier to solve the problem using the 8D methodology or PDCA 

for less serious non-conformances. Upon occurrence of the issue, the 

supplier is required to conduct a thorough root cause analysis and establish 

practical corrective actions after careful evaluation.

MAFI expects feedback during the 8D process:

Supplier Inspection Report
After completing each production run per the ordered quantity, the supplier is 

required to complete a Supplier Inspection Report, which covers the inspection 

checkpoints for the complete product assembly, for each sheet metal part, and 

for each fastener, along with the material reports for each component. Please 

upload the report to the designated network location or send it to the 

designated email address specified by MAFI, before the goods are received by 

MAFI or MAFI's customer. Please contact the relevant SQE to obtain this 

information.



Performance of Fasteners
Fastener performance must comply with the property classes and standards 

specified in the Bill of Materials (BOM). For bolts, studs, and nuts, the tensile 

strength requirements must be maintained even after assembly.

For example, a property class 8.8 bolt must not only meet the 800 Mpa

tensile strength standard as an individual component but must also achieve 

the 800 Mpa requirement when engaged with its mating nut.

Appearance
Cosmetic appearance shall comply with the requirements specified 

in the following documents.

GL-QM-003 - Standard of Hot-dip Galvanizing – Structural Parts

GL-QM-004 - Standard of Hot-dip Galvanizing – Fasteners

Packaging
Packaging shall comply with the requirements specified in the 

following documents.

GL-QM-002 – Packaging Standard
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Other

GL-QM-003
Structural 

Parts

GL-QM-004
Fasteners

GL-QM-002
Packaging 
Standard
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Definitions and acronyms

DescriptionAbbreviation

Business management systemBMS

Request for quotationRFQ

Design failure modes and effects analysisDFMEA

Design Producibility ReviewDPR

Serial Process Verification Run SPVR

Process Sample Approval PSA

Technical Data PackageTDP

Process Failure Modes and Effects AnalysisPFMEA

Control PlanCP

Machine Capability IndexCmk

Process Capability IndexCp / Cpk

Long-term Process Performance IndexPp / Ppk

Gauge Repeatability and ReproducibilityGauge R&R

Bill of MaterialsBOM

Standard for the Exchange of Product Data (3D CAD format)STEP file

Product/Process Change NotificationPCN

Deviation ApprovalDA

Eight Disciplines Problem Solving8D

8D process stepsD1–D8
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目录 CONTENTS 

-A: 装木箱规范

  A: Wooden case packing standard 



-B: 装托规范

  B: Pallet packing standard 



-C:装柜规范

  C: Container loading standard
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A:装木箱规范 

A:Wooden case packing standard  
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		常规木箱
General wooden case		

		紧固件木箱
Wooden case for fastener		



A1. 木箱规格 Type of Wooden Case

按图纸内容制作木箱

Make wooden cases according to the drawing
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A2. 包装形式 Packing Form



		Nr.		QTY		Description

		1		2		塑钢绑带
Plastic band

		2		2 layers		缠绕膜
Wrapping film

		*仅在确保整个运输过程没有浸湿风险时才能不加物料2缠绕膜
Only when there is no risk of wetting during the entire transportation process, can the item2 wrapping film be omitted				
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B:装托规范 

B:Pallet packing standard  
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B1. 托盘规格 Type of Pallet

按图纸内容制作托盘

Make pallets according to the drawing

		常规托盘
General pallet		
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B2. 包装形式 Packing Form





		Nr.		QTY		Description

		1		1		顶盖 1200 x 800 x 5
Top cover 1200 x 800 x 5

		2		2		长侧板 1200 x H x 5 
Long side plate 1200 x H x 5
*H=产品高度, Product height

		3		2		短侧板 800 x H x 5
Short side plate 800 x H x 5
*H=产品高度, Product height

		4		2		长护角 50 x 50 x 5 x 1200
Long carton beam 50 x 50 x 1200

		5		2		短护角 50 x 50 x 5 x 700
Short carton beam 50 x 50 x 5 x 700

		6		4		立护角 50 x 50 x 5 x H
Standing carton beam 50 x 50 x 5 x H 
*H=产品高度-50, Product height-50

		7		6		塑钢绑带 4+2
Plastic band 4+2

		8		5 layers		缠绕膜
Wrapping film

		替代选项1:当使用1340 x H x 5 的物料2长侧板时，物料6立护角可以被省略
Alternative option 1:when use 1340 x H x6 item 2 long side plate, item 6 standing carton beam can be omitted				

		替代选项2: 当物料7塑钢绑带的数量是8pcs(4+2+2)时,物料8缠绕膜可以只缠绕3层
Alternative option 2: when quantity of item 7 plastic band is 8pcs (4+2+2), layers of item 8 wrapping film can be 3 layers				
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C:装柜规范

C:Container loading standard 
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C1. 装柜形式 Loading Form





		Nr.		QTY
(20 feet container)		QTY
(40 feet container)		Description

		1		4*2		9*2		空气袋
Air bag

		2		2*2		5*2		集装箱带
Container band
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附录.版本更新 Annex. Revision Update  

		版本号
Rev.		修改点
Modification Points		日期
Date

		PA		试运行
Test Run		2024-10-19
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SECTION A-A



Notes:
1.Edges without burrs.
2.Unmarked tolerance: ±5 mm.
3.Maximum load: 2 tons
4.The thickness and density of T1,T2,T3 plate shall meet the
requirement of bearing 2 tons of force.
5.RTK numbers and bar code(code 128) for different
products are different.



Notes:
1.Nail type A must penetrate min 83% of the wooden plate.
2.Nail type C must penetrate min 52mm of the block, excluding the top and bottom plate.
3.Nail type D must penetrate min 32mm of the second plate, excluding the first plate.
4.The protruding/countersunk limitation of nails head +1/-2.
5.Nail tail must be bent 90 degrees and opposite the wood fiber direction if it protrudes from plate.



Information of nails
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Nail type B
(nails for metal blocks)



Nail type D
(nails on Strengthening plate, except for nail type B)



Nail type C
(nails for blocks in vertical direction)



SECTION B-B



Nail type C
(nails for blocks in vertical direction)
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CB0013_B  wooden case
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Note:
1.Edges without burrs.
2.Unmarked tolerance: ±5 mm.
3.Maximum load: 2 tons
4.The thickness and density of T1,T2,T3 plate shall meet the
requirement of bearing 2 tons of force.
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CB0015_A  wooden case for fastener
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Note:
1.Edges without burrs.
2.Maximum load: 1.5 tons
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CB0014_A pallet
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热镀锌规范-结构件
Standard of Hot-dip Galvanizing – Structural Parts
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目录 CONTENTS 

1.热镀锌基本标准

Hot-dip Galvanizing Basic Standards



2.各缺陷的具体标准&应对计划

Specific Standards for Each Defect & Reaction Plan
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2.2 锌刺 Zinc Spikes
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2.5 麻点 Pittings

2.6 脏污 Dirt

2.7 变形 Deformation

2.8 白锈 White Rust

2.9 锌层厚度 Zinc Thickness



3.控制文件的要求

Requirements for Control Files
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1.

热镀锌基本标准

Hot-dip Galvanizing Basic Standards
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1. 热镀锌基本标准 Hot-dip Galvanizing Basic Standards

热镀锌层需要符合ISO1461-2009标准中提到的的要求

The hot-dip galvanized layer needs to comply with the requirements mentioned in the ISO1461-2009 standard
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2.

各缺陷的具体标准&应对计划Specific Standards for Each Defect & Reaction Plan
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2.各缺陷的具体标准&应对计划
Specific Standards for Each Defect & Reaction Plan

热镀锌层需要符合附件中提到的的要求

The hot-dip galvanized layer needs to comply with the requirements mentioned in the attached file
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2.1 堆锌 Excess Zinc


		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		Non coupling surface
-height≤1.5mm 
非配合面
-高度≤1.5mm 		total area ≤20cm2
总面积≤20cm2		file / sandpaper
锉刀 / 砂纸		/

		Coupling surface
-height ≤0.5mm
-no interference in assembly
-no indistinguishable markings
配合面
-高度 ≤0.5mm
-装配无干涉
-刻印可辨认		total area ≤20cm2
总面积≤20cm2		file / sandpaper
锉刀 / 砂纸		/
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2.2 锌刺 Zinc Spikes



		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		No zinc spikes
没有锌刺		All spikes are reworkable
全部都能返工		file
锉刀		/
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2.3 露底 Exposed Area


		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		Single area≤4mm2
单个面积≤4mm2 		Single area≤200mm2
单个面积≤200mm2 		zinc can
锌罐		zinc thickness of 'new zinc' ≥ 100um
'新锌'层厚度≥ 100um
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2.4 色差 Color Variation


		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		Total area of obvious color variation ≤ 20cm2
全部的色差面积≤ 20cm2		For normal parts(≤3kg), total area ≤100cm2
For heavy parts(＞3kg), total area ≤25%

一般零件(≤3kg), 全部面积 ≤100cm2
重型零件(＞3kg), 全部面积 ≤25%		zinc can
锌罐		/
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2.5 麻点 Pittings

		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		-height of pittings ≤0.5mm
-for height of pittings 0.5mm-1.5mm, density≤5pcs/dm2
-no interference in assembly

-麻点高度 ≤0.5mm
-对于麻点高度 0.5mm-1.5mm, 密度必须≤5pcs/dm2
-装配无干涉		density≤12pcs/dm2
密度≤12粒/平方分米		file / sandpaper
锉刀 / 砂纸		/
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2.6 脏污 Dirt

		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		Area of single black patches or rust patches ≤25mm2
单个黑斑或锈斑面积≤25mm2		single area 25mm2-400mm2
单块面积 25mm2-400mm2		sandpaper / wire brush
砂纸 / 钢丝刷		/

				single area 400mm2-6400mm2
单块面积 400mm2-6400mm2		zinc can
锌罐		/
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2.7 变形 Deformation


		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		-no visible deformation
-no interference in assembly

-没有可见的变形
-装配无干涉		≤15mm difference to drawing
≤15mm 和图纸的差异		manual adjustment / pliers / bench vise / mold
手工调整 / 钳子 / 台虎钳 / 模具		all related dimensions need to be within tolerance range
所有相关尺寸在公差范围内











Manual adjustment
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2.8 白锈 White Rust

		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		No white rust
无白锈		For normal parts(≤3kg), total area ≤100cm2
For heavy parts(＞3kg), total area ≤25%

一般零件(≤3kg), 全部面积 ≤100cm2
重型零件(＞3kg), 全部面积 ≤25%		sandpaper / wire brush
砂纸 / 钢丝刷		zinc thickness fits to standard
锌层厚度符合标准
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2.9 锌层厚度 Zinc Thickness

		Standards to accept
控制标准		Standards for reworkable parts
可返工零件的标准		Tools designated for rework
返工时指定的工具		Inspection after rework
返工后的检验

		2≤ material＜3mm, min 55um
3≤ material≤6mm, min 70um

2≤ 材料厚度＜3mm, min 55um
3≤ 材料厚度≤6mm, min 70um		non-reworkable
不可返工		/		/
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3.

控制文件的要求

Requirements for Control Files
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3 控制文件的要求 Requirements for Control Files


返工时所使用的工具需要对应的SOP文件，详细说明返工的步骤，例如用锉刀返工时：

1. 需要分别说明对不同情况的返工方法，面上的堆锌、边上的堆锌、角上的堆锌、孔里的堆锌、锌刺、麻点

2.需要挫到缺陷消除为止

3.注意控制力度，避免过度锉削

4.返工后不需要检验

5.返工之后零件放入什么位置



The tools used during rework need corresponding SOP documents detailing the rework steps. For example, when reworking with a file:

1. It is necessary to separately explain the rework methods for different situations, such as zinc stacking on surfaces, zinc stacking on edges, zinc stacking on corners, zinc stacking in holes, zinc thorns, and pitting.

2. Defects need to be eliminated to eliminate defects

3. Pay attention to control the intensity and avoid excessive filing.

4. Inspection required after rework

5. Where should the parts be placed after rework.
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Microsoft_Excel_Worksheet.xlsx

Inspection Standard for HDG


			Inspection Standard for HDG
热镀锌检验标准


			Characteristics
特性			Special Charactertics Class
特性等级			Pictures
照片			Control Points
控制点			Standards to accept
控制标准			Standards for reworkable parts
可返工零件的标准			Tools designated for rework
返工时指定的工具			Inspection after rework
返工后的检验


			Appearance
外观									Excess Zinc
堆锌			Non coupling surface
-height≤1.5mm 

非配合面
-高度≤1.5mm 			total area ≤20cm2
总面积≤20cm2			file / sandpaper
锉刀 / 砂纸			/


															Coupling surface
-height ≤0.5mm
-no interference in assembly
-no indistinguishable markings

配合面
-高度 ≤0.5mm
-装配无干涉
-刻印可辨认			total area ≤20cm2
总面积≤20cm2			file / sandpaper
锉刀 / 砂纸			/


												Zinc Spikes
锌刺			No zinc spikes
没有锌刺			All spikes are reworkable
全部都能返工			file
锉刀			/


												Exposed Area
露底			Single area≤4mm2
单个面积≤4mm2 			Single area≤200mm2
单个面积≤200mm2 			zinc can
锌罐			zinc thickness of 'new zinc' ≥ 100um
'新锌'层厚度≥ 100um


												Color Variation
色差			Total area of obvious color variation ≤ 20cm2
全部的色差面积≤ 20cm2			For normal parts(≤3kg), total area ≤100cm2
For heavy parts(＞3kg), total area ≤25%

一般零件(≤3kg), 全部面积 ≤100cm2
重型零件(＞3kg), 全部面积 ≤25%			zinc can
锌罐			/


												Pittings
麻点			-height of pittings ≤0.5mm
-for height of pittings 0.5mm-1.5mm, density≤5pcs/dm2
-no interference in assembly

-麻点高度 ≤0.5mm
-对于麻点高度 0.5mm-1.5mm, 密度必须≤5pcs/dm2
-装配无干涉			density≤12pcs/dm2
密度≤12粒/平方分米			file / sandpaper
锉刀 / 砂纸			/


												Dirt
脏污			Area of single black patches or rust patches ≤25mm2
单个黑斑或锈斑面积≤25mm2			single area 25mm2-400mm2
单块面积 25mm2-400mm2			sandpaper / wire brush
砂纸 / 钢丝刷			/


																		single area 400mm2-6400mm2
单块面积 400mm2-6400mm2			zinc can
锌罐			/


												Deformation
变形			-no visible deformation
-no interference in assembly

-没有可见的变形
-装配无干涉			≤15mm difference to drawing
≤15mm 和图纸的差异			manual adjustment / pliers / bench vise / mold
手工调整 / 钳子 / 台虎钳 / 模具			all related dimensions need to be within tolerance range
所有相关尺寸在公差范围内


												White Rust
白锈			No white rust
无白锈			For normal parts(≤3kg), total area ≤100cm2
For heavy parts(＞3kg), total area ≤25%

一般零件(≤3kg), 全部面积 ≤100cm2
重型零件(＞3kg), 全部面积 ≤25%			sandpaper / wire brush
砂纸 / 钢丝刷			zinc thickness fits to standard
锌层厚度符合标准


			Zinc Thickness
锌层厚度			SC						Zinc Thickness
锌层厚度			2≤ material＜3mm, min 55um
3≤ material≤6mm, min 70um

2≤ 材料厚度＜3mm, min 55um
3≤ 材料厚度≤6mm, min 70um			non-reworkable
不可返工			/			/


			Note:
Parts that exceed deformation rework standard need to be scrapped.
Parts that exceed the other rework standards need to be re-galvanized.

注意：
超出可返工标准的变形零件需要报废。
超出可返工范围的其他零件需要重新镀锌。
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1.

热镀锌基本标准

Hot-dip Galvanizing Basic Standards
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1. 热镀锌基本标准 Hot-dip Galvanizing Basic Standards

热镀锌层需要符合ISO10684-2004标准中提到的的要求

The hot-dip galvanized layer needs to comply with the requirements mentioned in the ISO10684-2004 standard
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2.

各缺陷的具体标准&应对计划Specific Standards for Each Defect & Reaction Plan
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2.各缺陷的具体标准&应对计划
Specific Standards for Each Defect & Reaction Plan

热镀锌层需要符合附件中提到的的要求

The hot-dip galvanized layer needs to comply with the requirements mentioned in the attached file

注意：

返镀会影响产品性能，应在首次生产时严格控制制程工艺，尽量避免返镀。

Note:

Re-galvanizing can compromise product performance; therefore, strict process controls must be implemented during initial production to minimize the need for rework.
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2.1 堆锌 Excess Zinc


		Standards to accept
控制标准		Rework method
返工方式		Inspection after rework
返工后的检验

		Nut can be threaded on
螺母可旋入		1.Strip and re-galvanize
退镀后重新镀锌
2.Thread cleaning with a chaser die
用螺纹板牙清理螺纹		1-1.Coating inspection 镀层检验
1-2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求
2-1. Check for uncoated area and thread fit 检查是否露底和螺纹配合























OK











NG



NG

NG

OK

NG

NG

NG

NG

OK

NG
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2.2 弯曲 Deformation



















OK

NG

NG

NG

		Standards to accept
控制标准		Rework method
返工方式		Inspection after rework
返工后的检验

		Straightness meets the requirements of ISO 4759
直线度满足ISO4759的要求		Straightening process
校直		Straightness meets the requirements of 
ISO 4759
直线度满足ISO4759的要求
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2.3 螺纹损伤 Thread Damage

















OK

NG

NG

NG

		Standards to accept
控制标准		Rework method
返工方式		Inspection after rework
返工后的检验

		Nut can be threaded on
螺母可旋入		Cannot be reworked
不能返工		/
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2.4 漏镀 Uncoated Area




   













		Standards to accept
控制标准		Rework method
返工方式		Inspection after rework
返工后的检验

		No uncoated area
无漏镀		Strip and re-galvanize
退镀后重新镀锌		1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求



OK

NG

OK

NG

NG
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2.5 脏污 Dirt











OK

NG

NG

		Standards to accept
控制标准		Rework method
返工方式		Inspection after rework
返工后的检验

		No dirt
无脏污		Strip and re-galvanize
退镀后重新镀锌		1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求
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2.6 白锈 White Rust

		Standards to accept
控制标准		Rework method
返工方式		Inspection after rework
返工后的检验

		No white rust
无白锈		Strip and re-galvanize
退镀后重新镀锌		1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求









OK

NG

NG
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2.7 锌层厚度 Zinc Thickness

		Standards to accept
控制标准		Rework method
返工方式		Inspection after rework
返工后的检验

		Local min 40um, mean min 50um
局部最低40um, 平均值最低50um		Strip and re-galvanize
退镀后重新镀锌		1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求









OK

NG

NG
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Foreword 



ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 



International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 



The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 



Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 



ISO 10684 was prepared by Technical Committee ISO/TC 2, Fasteners, Subcommittee SC 1, Mechanical 
properties of fasteners. 
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Fasteners — Hot dip galvanized coatings 



1 Scope 



This International Standard specifies material, process, dimensional and some performance requirements for 
hot dip spun galvanized coatings applied to coarse threaded steel fasteners from M8 up to and including M64 
and for property classes up to and including 10.9 for bolts, screws and studs and 12 for nuts. It is not 
recommended to hot dip galvanize threaded fasteners in diameters smaller than M8 and/or with pitches below 
1,25 mm. 



NOTE Attention is drawn to the fact that the proof loads and stresses under proof load of oversize tapped nuts with 
threads M8 and M10 and the ultimate tensile loads and proof loads of undersize threaded bolts and screws with threads 
M8 and M10 are reduced as compared to the values specified in ISO 898-2 and ISO 898-1 respectively and are specified 
in Annex A. 



It primarily concerns the spun hot dip galvanizing of threaded steel fasteners, but it may also be applied to 
other threaded steel parts. 



The specifications given in this International Standard may also be applied to non-threaded steel parts such 
as washers. 



2 Normative references 



The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 



ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws 
and studs 



ISO 898-2, Mechanical properties of fasteners — Part 2: Nuts with specified proof load values — Coarse 
thread 



ISO 965-1, ISO general purpose metric screw threads — Tolerances — Part 1: Principles and basic data 



ISO 965-2, ISO general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general 
purpose external and internal screw threads — Medium quality 



ISO 965-3, ISO general purpose metric screw threads — Tolerances — Part 3: Deviations for constructional 
screw threads 



ISO 965-4, ISO general purpose metric screw threads — Tolerances — Part 4: Limits of sizes for hot-dip 
galvanized external screw threads to mate with internal screw threads tapped with tolerance position H or G 
after galvanizing 



ISO 965-5, ISO general purpose metric screw threads — Tolerances — Part 5: Limits of sizes for internal 
screw threads to mate with hot-dip galvanized external screw threads with maximum size of tolerance 
position h before galvanizing 
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ISO 1460, Metallic coatings — Hot dip galvanized coatings on ferrous materials — Gravimetric determination 
of the mass per unit area 



ISO 1461, Hot dip galvanized coatings on fabricated iron and steel articles — Specifications and test methods 



ISO 2064, Metallic and other inorganic coatings — Definitions and conventions concerning the measurement 
of thickness 



ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickness — Magnetic 
method 



ISO 8991, Designation system for fasteners 



3 Terms and definitions 



For the purposes of this document, the terms and definitions given in ISO 2064 (in particular, the definitions of 
significant surface, measuring area, local thickness, minimum local thickness and average thickness) and the 
following apply. 



3.1 
batch 
quantity of identical parts cleaned, pickled, fluxed and galvanized together at one time in a galvanizing basket 



3.2 
production lot 
batches of parts originating from the same manufacturing lot, processed continuously through cleaning, 
pickling, fluxing, dipping in molten zinc and spun in a centrifuge without any change in temperature and 
concentration of the constituents of the process 



3.3 
batch average thickness 
calculated average thickness of a coating as if it was uniformly distributed over the surface of the parts of the 
batch 



3.4 
baking 
process of heating parts for a definite time at a given temperature in order to minimize the risk of hydrogen 
embrittlement 



3.5 
stress relief 
process of heating parts for a definite time at a given temperature in order to relieve stress induced by work 
hardening 



3.6 
hot dip galvanizing of fasteners 
process whereby steel fasteners are zinc coated by immersion in a bath of molten zinc, resulting in the 
formation of a zinc-iron alloy coating or a zinc-iron alloy coating plus a zinc coating at the surface of the 
fastener 



NOTE This process involves the removal of excess zinc by spinning the parts in a centrifuge or by an equivalent 
method. 
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4 Materials 



4.1 Raw material of parts 



4.1.1 Chemical composition 



Materials as included in ISO 898-1 and ISO 898-2 are suitable for hot dip galvanizing except if the total 
content of phosphorus and silicon is between 0,03 % and 0,13 %, in which case high temperature galvanizing 
(530 °C to 560 °C) is recommended. 



4.1.2 Surface condition 



The surface of the fastener, before immersion in the molten zinc, shall be clean and free from all contaminants 
that would adversely effect the galvanizing. 



4.2 Zinc 



The zinc used for this process shall be in accordance with ISO 1461. 



5 Hot dip galvanizing procedures and precautions 



5.1 Stress relief 



Fasteners subjected to severe work hardening may require stress relief before acid cleaning and hot dip 
galvanizing. 



5.2 Cleaning and pickling 



Parts shall be cleaned. During the cleaning process, hydrogen could be absorbed into the steel. The hydrogen 
may not effuse completely in the galvanizing bath and consequently, may lead to brittle failure. Unless 
otherwise agreed, parts heat treated or work hardened to a hardness of W 320 HV shall be cleaned using an 
inhibited acid, alkaline or mechanical process. Immersion time in the inhibited acid depends on the  
as-received surface condition and should be of minimum duration. 



NOTE An inhibited acid is an acid to which a suitable inhibitor has been added to reduce corrosive attack on the steel 
and absorption of hydrogen. 



5.3 Baking 



If baking is carried out, it shall be carried out prior to surface activation. 



5.4 Fluxing 



Parts shall be surface activated, and dried if necessary. 



5.5 Hot dip galvanizing 



Normal temperature galvanizing is carried out at a bath temperature of 455 °C to 480 °C. High temperature 
galvanizing is used to produce a smoother and thinner coating and is carried out at a bath temperature of 
530 °C to 560 °C. The finish obtained using the high temperature process is dull. In order to avoid micro-
cracks, bolts, screws and studs of property class 10.9 in sizes M27 and above, shall not be high temperature 
galvanized. 



Galvanizing shall not be carried out at bath temperatures between 480 °C and 530 °C. 
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5.6 Spinning and quenching 



Parts shall be spun immediately following removal from the galvanizing bath and quenched in water or air 
cooled depending on size consideration. 



5.7 Special requirements for nuts 



Nut threads and other internal threads shall be tapped after hot dip galvanizing. Retapping shall not be 
permitted. 



5.8 Post-treatment 



Most galvanized parts do not require any post treatment. When required by the purchaser, treatments such as 
chromating or phosphating may be applied to reduce the possibility of wet storage staining (white corrosion) or 
to assist subsequent painting. 



6 Requirements on thread tolerances and additional marking 



6.1 General 



Dimensional limits for ISO metric screw threads M10 to M64 before and after coating are specified in  
ISO 965-1 to ISO 965-5. All other dimensions and tolerances of fasteners apply before hot dip galvanizing. 
Dimensional limits for internal and external screw threads M8 with thread tolerances 6AX and 6AZ for internal 
threads and 6az for external threads are specified in Annex B. 



NOTE It is not possible to check the thread tolerance of a hot dip galvanized part by stripping the coating and 
gauging the thread thereafter, since some steel is dissolved from the part during the galvanizing process. 



6.2 Requirements and precautions in assembling hot dip galvanized threaded fasteners 



6.2.1 General 



This clause applies only to parts with thread tolerances in accordance with ISO 965-1 to ISO 965-5 and with 
marking according to the marking requirements for fasteners as given in ISO 898-1 and ISO 898-2. The 
marking specified in 6.2.2 and 6.2.3 shall be carried out in addition to the marking according to ISO 898-1 and 
ISO 898-2. 



The application of zinc coating by the hot dip process results in the deposition of a heavy coating thickness of 
zinc (always in excess of 40 µm). Hence, it is necessary to manufacture screw threads to special limits in 
order to accommodate such heavy coatings. 



There are two different methods provided for, which give the necessary fundamental deviations (clearances) 
for the zinc layer applied to fasteners by hot dip galvanizing. 



The first method (see 6.2.2) consists of using nuts tapped oversize to tolerance class 6AZ or 6AX after coating, 
to mate with bolts or screws manufactured with screw threads to tolerance position g or h before coating. 



The second method (see 6.2.3) consists of using bolts or screws manufactured with threads undersized to 
tolerance class 6az before coating, to mate with nuts tapped to tolerance position H or G after coating. 



Nuts tapped oversize (marked with Z or X) shall never be mated with bolts or screws with undersized 
threads (marked with U), because such combinations create a high probability of thread stripping. 



Assembling hot dip galvanized nuts tapped to tolerance position H or G after coating with hot dip galvanized 
bolts or screws manufactured with threads to tolerance position g or h before coating results in thread 
interference. 
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6.2.2 Nuts tapped oversize to tolerance class 6AZ or 6AX after coating 



Oversize tapping of nuts and internal threads to tolerance class 6AZ or 6AX in accordance with ISO 965-5 is 
required after hot dip galvanizing when the mating bolts or screws or external threads are manufactured to 
tolerance position g or h in accordance with ISO 965-1 to ISO 965-3 before hot dip galvanizing. 



Nuts tapped oversize shall be marked with the letter Z immediately after the property class mark in case of 
tolerance class 6AZ or with the letter X in case of tolerance class 6AX. See example in Figure 1. 



 



Figure 1 — Example of marking of hot dip galvanized nuts tapped oversize 
to tolerance position 6AZ after coating 



In order to reduce the risk of interference on assembly of threads with hot dip galvanized coatings, the coating 
thickness on the mating bolts or screws or external threads advisably should not exceed one quarter of the 
minimum clearance of the thread combination. These values are given in Table 1 for information. 
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Table 1 — Fundamental deviations and upper limits of coating thicknesses for assemblies with nuts tapped oversize 



Pitch 
Nominal
thread 



diameter 
Fundamental deviation Minimum clearance and maximum coating thickness for thread combinations 



(for information) 



  Internal 
thread 



External 
thread AZ/h AZ/g AX/h AX/g 



P d AZ AX h g Minimum
clearance 



Maximum
coating 



thickness 



Minimum 
clearance 



Maximum
coating 



thickness 



Minimum
clearance 



Maximum
coating 



thickness 



Minimum
clearance 



Maximum 
coating 



thickness 



mm mm µm µm µm µm µm µm µm µm µm µm µm µm 



1,25 8 + 325a + 255a 0 − 28 325 81 353 88 255 64 283 71 



1,5 10 + 330 + 310 0 − 32 330 83 362 91 310 78 342 86 



1,75 12 + 335 + 365 0 − 34 335 84 369 92 365 91 399 100 



2 16 (14) + 340 + 420 0 − 38 340 85 378 95 420 105 458 115 



2,5 20 (18,22) + 350 + 530 0 − 42 350 88 392 98 530 133 572 143 



3 24 (27) + 360 + 640 0 − 48 360 90 408 102 640 160 688 172 



3,5 30 (33) + 370 + 750 0 − 53 370 93 423 106 750 188 803 201 



4 36 (39) + 380 + 860 0 − 60 380 95 440 110 860 215 920 230 



4,5 42 (45) + 390 + 970 0 − 63 390 98 453 113 970 243 1 033 258 



5 48 (52) + 400 + 1 080 0 − 71 400 100 471 118 1 080 270 1 151 288 



5,5 56 (60) + 410 + 1 190 0 − 75 410 103 485 121 1 190 398 1 265 316 



6 64 + 420 + 1 300 0 − 80 420 105 500 125 1 300 325 1 380 345 



a The fundamental deviations for AZ and AX are calculated according to the formulae given in ISO 965-5 on the basis of the thread dimensions specified in Annex B. 
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6.2.3 Bolts and screws with threads undersized to tolerance class 6az before coating 



Undersize threading of bolts, screws and external threads to tolerance class 6az in accordance with  
ISO 965-4 is required before hot dip galvanizing, when the mating nuts or internal threads have tolerance 
position G or H in accordance with ISO 965-1 to ISO 965-3 after hot dip galvanizing. 



Bolts and screws with undersized threads shall be marked with the letter U immediately after the property 
class mark. See example in Figure 2. 



 
Key 



1 manufacturer’s identification mark 
2 property class and additional marking 



Figure 2 — Example of marking of hot dip galvanized bolts and screws with threads undersized to 
tolerance class 6az before coating 



In order to reduce the risk of interference on assembly of threads with hot dip galvanized coatings, the coating 
thickness advisably should not exceed one quarter of the minimum clearance of the thread combination. 
These values are given in Table 2 for information. 



Table 2 — Fundamental deviations and upper limits of coating thicknesses 
for assemblies with bolts and screws with undersized threads 



Pitch 
Nominal 
thread 



diameter 
Fundamental deviation 



Minimum clearance and maximum 
coating thickness for thread combinations 



(for information) 



  External 
thread 



Internal 
thread az/H az/G 



P d az H G Minimum 
clearance 



Maximum 
coating 



thickness 



Minimum 
clearance 



Maximum
coating 



thickness 
mm mm µm µm µm µm µm µm µm 
1,25 8 − 325a 0 + 28 325 81 353 88 
1,5 10 − 330 0 + 32 330 83 362 91 



1,75 12 − 335 0 + 34 335 84 369 92 
2 16 (14) − 340 0 + 38 340 85 378 95 



2,5 20 (18, 22) − 350 0 + 42 350 88 392 98 
3 24 (27) − 360 0 + 48 360 90 408 102 



3,5 30 (33) − 370 0 + 53 370 93 423 106 
4 36 (39) − 380 0 + 60 380 95 440 110 



4,5 42 (45) − 390 0 + 63 390 98 453 113 
5 48 (52) − 400 0 + 71 400 100 471 118 



5,5 56 (60) − 410 0 + 75 410 103 485 121 
6 64 − 420 0 + 80 420 105 500 125 



a The fundamental deviation for az is calculated according to the formula given in ISO 965-4 on the basis of the thread dimensions 
specified in Annex B. 
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6.3 Special requirements for marking when supplying fasteners in sealed containers 



If hot dip galvanized bolts or screws and mating nuts are packed together and supplied in the manufacturer’s 
sealed container, the additional marking of the bolts, screws or nuts as described in 6.2.2 and 6.2.3 is not 
mandatory. The label on each sealed container shall indicate the additional marking as required in 6.2.2 and 
6.2.3. 



Additional marking of products or labelling of containers as described in 6.2.2 and 6.2.3 is not mandatory for 
fasteners with a special marking related to a product standard which specifies the thread tolerance for hot dip 
galvanized bolts, screws, studs or nuts and, therefore, does not allow the manufacturer to choose the thread 
tolerance. 



7 Mechanical properties of nuts tapped oversize and undersize threaded bolts, 
screws and studs 



For bolts, screws, studs and nuts W M12, the requirements of ISO 898-1 and ISO 898-2 shall be met after hot 
dip galvanizing. For the sizes M8 and M10, proof loads and stresses under proof loads for nuts and ultimate 
tensile loads and proof loads for bolts, screws and studs are specified in Annex A. 



8 Coating requirements 



8.1 Appearance of zinc coating 



The hot dip galvanized parts shall be free from uncoated areas, blisters, flux deposits, black spots, dross 
inclusions and other defects that would impair the intended use of the parts. Dull appearance shall not 
constitute grounds for rejecting parts. 



8.2 Considerations for hot dip galvanized washers 



Hot dip galvanized washers tend to bond to each other and suitable acceptance criteria should be agreed 
upon at the time of ordering. 



8.3 Zinc coating thickness 



The local coating thickness shall be a minimum of 40 µm and the batch average coating thickness shall be a 
minimum of 50 µm. The measurement of the local coating thickness shall be made on measuring areas as 
shown in Figure 3. 



Measurement of the local coating thickness shall be conducted by the magnetic method in accordance with 
ISO 2178 on every production lot. To calculate the local coating thickness, a minimum of five readings shall be 
taken and averaged. In case the geometry does not permit five readings, five samples shall be used to 
establish the readings to be averaged. In case of dispute, the gravimetric method in accordance with 
ISO 1460 shall be used. For the calculation of the batch average coating thickness, the surface area of the 
fastener can be evaluated according to Annex D. 



8.4 Adhesion of zinc coating 



The zinc coating shall adhere tenaciously to the surface of the base metal. The method for testing the 
adherence is specified in Annex E. 
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Key 



1 measuring area 



Figure 3 — Measuring area for local coating thickness measurement on fasteners 



9 Lubrication 



To enhance tightening behaviour of the assembly, the nuts or the bolts or the screws should be lubricated. 



10 Ordering requirements 



When ordering fasteners to be coated in accordance with this International Standard, the following information 
shall be supplied to the coater: 



a) reference to this International Standard and the coating designation (see Clause 11); 



b) the material of the part, the manufacturing lot number and the condition of the part, e.g. heat treatment, 
hardness or other properties, which may be affected by the coating process; 



c) whether a special coating thickness is required; 



d) additional tests, if required; 



e) additional treatments such as lubrication, chromating, etc., as required. 



11 Designation 



Fasteners shall be designated according to the appropriate product standards. The designation of the surface 
coating shall be added to the product designation according to the specification of ISO 8991 using the symbol 
tZn for the hot dip galvanized coating. 



Example 1 refers to a bolt/nut combination as described in 6.2.2 using nuts tapped oversize. 



Example 2 refers to a bolt/nut combination as described in 6.2.3 using bolts or screws with undersized threads. 



EXAMPLE 1 A hexagon nut in accordance with ISO 4032, size M12, property class 8, hot dip galvanized and tapped 
oversize to thread tolerance class 6AZ is designated as follows: 



 Hexagon nut ISO 4032 - M12 - 8Z - tZn 



NOTE 8Z is substituted by 8X in case of thread tolerance class 6AX. 
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The mating hexagon head bolt in accordance with ISO 4014 size M12 × 80, property class 8.8, thread tolerance class 6g 
and hot dip galvanized is designated as follows: 



 Hexagon head bolt ISO 4014 - M12 ×××× 80 - 8.8 - tZn 



EXAMPLE 2 A hexagon head bolt in accordance with ISO 4014, size M12 × 80, property class 8.8, thread tolerance 
class 6az and hot dip galvanized is designated as follows: 



 Hexagon head bolt ISO 4014 - M12 ×××× 80 - 8.8U - tZn 



The mating hexagon nut in accordance with ISO 4032, size M12, property class 8, hot dip galvanized and tapped to thread 
tolerance class 6H is designated as follows: 



 Hexagon nut ISO 4032 - M12 - 8 - tZn 
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Annex A 
(normative) 



 
Special requirements for bolts, screws and nuts 



with thread sizes M8 and M10 



A.1 General 



For M8 and M10 ultimate tensile loads and proof loads lower than those specified in ISO 898-1 and ISO 898-2 
are specified in this annex taking into account the relatively large fundamental deviations according to 6.2.2 
and 6.2.3. 



For nuts tapped oversize, the reduced overlap of thread M8 and M10 significantly reduces the proof load 
values as compared with those given in ISO 898-2. 



For bolts and screws with undersized threads, the stress areas for M8 and M10 are significantly smaller than 
the stress areas given in ISO 898-1. 



A.2 Minimum proof loads for hexagon nuts tapped oversize to tolerance class 6AZ or 
6AX after coating 



According to 6.2.2 nuts may be tapped oversize to tolerance class 6AZ or 6AX in accordance with ISO 965-5 
and Annex B. For thread sizes M8 and M10 tolerance class 6AZ gives the largest fundamental deviation. 
Consequently, for thread sizes M8 and M10 the fundamental deviations for tolerance class 6AZ are used to 
establish the proof loads as given in Table A.1. Stresses under proof load are given in Table A.2. 



All other mechanical property requirements as given in ISO 898-2 are valid. 



For test methods, see ISO 898-2. 



Table A.1 — Proof loads for nuts with threads of tolerance classes 6AZ and 6AX 



Property class 
5 6 8 9 10 Thread Pitch of 



thread 



Nominal 
stress area 
of standard 
test mandrel Marking 



(d) P AS 5Z/5X 6Z/6X 8Z/8X 9Z/9X 10Z/10X 



 mm mm2 
Proof load 



N 
M8 1,25 36,6 17 300 20 000 25 500 27 600 30 600 
M10 1,5 58,0 28 600 33 000 42 200 45 600 50 400 



Table A.2 — Stresses under proof load for nuts with threads of tolerance classes 6AZ and 6AX 



Property class 
5 6 8 9 10 



Marking 
5Z/5X 6Z/6X 8Z/8X 9Z/9X 10Z/10X 



Thread 
(d) 



Stress under proof load 
N/mm2 



M8 473 546 698 754 835 
M10 493 569 728 786 870 
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A.3 Minimum ultimate tensile loads and proof loads for bolts and screws with 
threads undersized to tolerance class 6az before coating 



According to 6.2.3 bolts, screws and external threads have to be threaded undersize to tolerance class 6az in 
accordance with ISO 965-4 and Annex B. For thread sizes M8 and M10 tolerance class 6az gives large 
fundamental deviations and this reduces the stress area. Consequently, for thread sizes M8 and M10, the 
ultimate tensile loads and proof loads are reduced. For principles of calculation, see Annex C. The reduced 
values are given in Tables A.3 and A.4. 



All other mechanical property requirements as given in ISO 898-1 are valid. 



For test methods, see ISO 898-1. 



Table A.3 — Minimum ultimate tensile loads for bolts and screws with threads of tolerance class 6az 



Property class 



4.6 5.6 8.8 10.9 



Marking 



4.6U 5.6U 8.8U 10.9U 



Thread 
(d) 



Stress area 
Asaz 



 
mm2 



Minimum ultimate tensile load (Asaz × Rm, min) 
N 



M8 33,2 13 300 16 600 26 600 34 500 



M10 53,6 21 400 26 800 42 900 55 700 



 



Table A.4 — Proof loads for bolts and screws with threads of tolerance class 6az 



Property class 



4.6 5.6 8.8 10.9 



Marking 



4.6U 5.6U 8.8U 10.9U 



Thread 
(d) 



Stress area 
Asaz 



 
mm2 



Proof load (Asaz × Sp) 
N 



M8 33,2 7 470 9 300 19 300 27 600 



M10 53,6 12 100 15 000 31 100 44 500 
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Annex B 
(normative) 



 
Limits of sizes for hot dip galvanized internal and external screw thread 



M8 



B.1 General 



For thread size M8 this annex gives information on screw thread limits for 



a) internal screw threads tapped oversize to tolerance class 6AZ and 6AX; 



b) external screw threads undersize threaded to tolerance class 6az. 



B.2 Limits of sizes — Internal screw thread M8 



The internal screw thread limits for M8 for tolerance class 6AZ and 6AX are specified in Table B.1. 



Tolerance quality: medium 



Thread engagement group: normal 



Tolerance classes: 6AZ and 6AX 



Table B.1 — Internal screw thread limits for tolerance classes 6AZ and 6AX 
Dimensions in millimetres 



Thread Length of 
thread engagement 



Tolerance
class 



Major 
diameter a Pitch diameter a Minor diameter b 



    D D2 D1 



 
over 



 
up to and 
including  min.c max. min. max. min. 



6AZ 8,325 7,673 7,513 7,237 6,972 
M8 4 12 



6AX 8,255 7,603 7,443 7,167 6,902 



a Dimensions apply to internal screw threads after galvanizing and tapping oversize. 



b Dimensions apply to internal screw threads before galvanizing or after galvanizing and removal of zinc fragments. 



c Refers to the imaginary co-axial cylinder through the points where the requirement with regard to straightness of flank ceases. 
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B.3 Limits of sizes — External screw thread M8 



The external screw thread limits for M8 for tolerance class 6az are specified in Table B.2. 



Tolerance quality: medium 



Thread engagement group: normal 



Tolerance class: 6az 



The actual root contour shall not at any point transgress the basic profile. 



For hot-dip galvanized screw threads, the tolerances apply to the parts before galvanizing. After galvanizing, 
the actual thread profile shall not in any point transgress the maximum material limits for tolerance position h 
and is intended to mate with internal screw threads of tolerance position H or G only. 



Table B.2 — External screw thread limits for tolerance class 6az 
Dimensions in millimetres 



Thread Length of 
thread engagement Major diameter Pitch diameter 



Minor 
diameter 
(for stress 



calculation) 



Root radius



   d d2 d3  



 
over 



 
up to and 
including max. min. max. min. max. min. 



M8 4 12 7,675 7,463 6,863 6,745 6,142 0,156 



 



   B55EB1B3C7662F79D1B59483A53B9F2F82C98BEEB793928A78C467B382C61E866DE10E2F87F34E8D91B869B14603ECBBAD0B89D103BC2D07EB7876E5628240DE1A26F7E8107D40E74929000E0CA0206AF0BD6436B4B1BF97F77567D35E9469











ISO 10684:2004(E) 



© ISO 2004 – All rights reserved 15
 



Annex C 
(informative) 



 
Calculation of minimum ultimate tensile loads and proof loads for bolts 
and screws M8 and M10 with threads undersized to tolerance class 6az 



The minimum ultimate tensile loads given in Table A.3 and the minimum proof loads given in Table A.4 have 
been calculated using the minimum tensile strength, Rm, and the stress under proof load, Sp, as specified in 
ISO 898-1. These values are multiplied by the stress area, Asaz, derived from the thread diameters for M10 in 
accordance with ISO 965-4 and for M8 in accordance with Annex B and the following formula: 



2
2 3



saz 4 2
d dA +π  



=  
 



 



where 



d2 is the maximum pitch diameter of the thread; 



d3 is the maximum minor diameter of the thread. 
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Annex D 
(informative) 



 
Surface areas of bolts, screws and nuts 



D.1 General 



This annex gives guidance for the evaluation of the surface areas of bolts, screws and nuts which are needed 
for the determination of the batch average thickness according to 8.3. 



NOTE The surface areas given in Tables D.1 and D.2 apply only if agreed upon between the parties concerned. 



D.2 Bolts and screws 



To obtain the total surface area of a bolt or screw, the following parameter values are necessary 
(see Figure D.1): 



 the surface area, A1, of a length of 1 mm of the threaded shank of the bolt or screw; 



 the surface area, A2, of a length of 1 mm of the unthreaded shank of the bolt or screw; 



 the surface area, A3, of the head (including surface of the end face). 



The total surface areas, A, is then calculated as follows: 



A = A1 × thread length + A2 × shank length + A3 
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a Total surface area of the head including surface area of the end face, seed. 
b Surface area of the shank of 1 mm length. 
c Surface area of the threaded part of 1 mm length. 
d Surface area of the end face is included in the surface area of the head (A3). 



Figure D.1 — Surface area 



If the thread is cut, the unthreaded shank will be approximately equal to the basic major diameter (nominal 
diameter). If the thread is rolled, the unthreaded shank will be approximately equal to either the pitch diameter 
(reduced shank) or the basic major diameter (full shank). 



Table D.1 gives values for the surface areas A1, A2 and A3 for different shanks and hexagon head. 



Table D.1 — Surface areas of bolts and screws 
 Surface areas in square millimetres 



Surface area per millimetre length 
Surface area 



of 
head, A3 



Unthreaded shank, A2  



Thread size 
(coarse 
thread) Threaded 



shank, A1 
(coarse thread) Full shank Reduced shank



(coarse thread)
Hexagon 



head 



 M8 38,48 25,15 22,43 541,3 



 M10 48,31 31,42 28,17 905,8 



 M12 58,14 37,63 33,98 1 151 



 M14 67,97 43,99 39,45 1 523 



 M16 78,69 50,27 45,67 1 830 



 M18 87,63 56,54 50,88 2 385 



NOTE For the time being, values for bolts and screws with sizes > M18 or with fine pitch 
thread are not available and should be calculated as appropriate. 
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D.3 Nuts 



Table D.2 gives the surface areas of hexagon nut style 1. 



NOTE When evaluating the surface area of a hot dip galvanized nut, the surface area of the thread is not taken into 
consideration since the nut is tapped after hot dip galvanizing. 



Table D.2 — Surface areas of hexagon nuts style 1 



 Surface areas in square millimetres 



Thread size Surface area 
A 



M8 536 



M10 892 



M12 1 169 



M14 1 522 



M16 1 877 



M18 2 424 



NOTE For the time being values for nuts with sizes > M18 and nuts of style 2 are not 
available and should be calculated as appropriate. 
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Annex E 
(normative) 



 
Adherence of hot-dip galvanized coating 



To determine the adherence of the zinc coating to the surface of the base metal, use the point of a stout knife. 
Cut or prise, with the application of considerable pressure, in a manner tending to remove a portion of the 
coating. 



The adherence shall be considered inadequate if the coating flakes off in the form of a layer or skin so as to 
expose the base metal in advance of the knife point. 



Testing shall not be done at edges or corners (points of lowest coating adherence) to determine adherence of 
coating. 



Likewise, the removal of small particles of the coating by paring or whittling shall not constitute failure and 
therefore not be grounds for rejection. 
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Annex F 
(informative) 



 
Strength of hot dip galvanized bolt or screw and nut assemblies 



Bolts, screws and nuts modified by either undersizing of the bolt or screw thread as required by ISO 965-4 or 
oversize tapping of the nut thread in accordance with ISO 965-5, if manufactured to the full range of 
dimensional and mechanical property tolerances, may not achieve the expected assembly strength when 
combined with the specified mating component. 



The reduction in assembly strength is due to the reduction in shear strength of the modified threads; refer to 
the work of Alexander1) on the strength of screw threads. 



The following proposals indicate methods by which the full assembly strength of a 6g/6H thread tolerance 
combination may be achieved, when modified thread combinations are used. 



a) Bolts and screws manufactured with thread tolerance class 6az in accordance with ISO 965-4 



The bolts or screws should not be manufactured to the minimum tensile strength, Rm, specified in ISO 898-1. 



Care should be taken with bolts and screws of property class 8.8 not to exceed the maximum hardness of 
property class 8.8, because of the risk of hydrogen embrittlement. 



b) Nuts manufactured with thread tolerance class 6AZ in accordance with ISO 965-5 



To achieve full assembly strength with nuts tapped oversize to thread tolerance class 6AZ two options may be 
considered: 



1) Fit the bolts and screws with nuts of one property class higher, i.e. bolt or screw of property class 8.8 
with nut of property class 10, etc. 



2) Fit the bolts and screws with nuts of the same property class but of style 2 nut height instead of 
style 1. 



c) Nuts manufactured with thread tolerance class 6AX in accordance with ISO 965-5 



For diameters greater than M10 in order to achieve the full assembly strength of nuts tapped oversize to 
thread tolerance class 6AX, nuts of an even higher property class than those used with thread tolerance 
class 6AZ should be used. In some countries, where this thread tolerance class is generally used, the national 
standards require the use of nuts of two property classes higher. 



 



                                                      



1) E.M. ALEXANDER, Analysis and design of threaded assemblies, SAE Transactions, Section 3 — Volume 86. 
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Microsoft_Excel_Worksheet.xlsx

Inspection Standard for HDG


			Standard of Hot-dip Galvanizing – Fasteners
热镀锌检验标准-紧固件


			Characteristics
特性			Special Charactertics Class
特性等级			Pictures
照片			Control Points
控制点			Standards to accept
控制标准			Rework method
返工方式			Inspection after rework
返工后的检验


			Appearance
外观									Excess Zinc
堆锌			Nut can be threaded on
螺母可旋入			1.Strip and re-galvanize
退镀后重新镀锌

2.Thread cleaning with a chaser die
用螺纹板牙清理螺纹			1-1.Coating inspection 镀层检验
1-2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求

2-1.Check for uncoated area and thread fit 检查是否露底和螺纹配合


												Deformation
弯曲			Straightness meets the requirements of ISO 4759
直线度满足ISO4759的要求			Straightening process
校直			Straightness meets the requirements of ISO 4759
直线度满足ISO4759的要求


												Thread Damage
螺纹损伤			Nut can be threaded on
螺母可旋入			Cannot be reworked
不能返工			/


												Uncoated Area
漏镀			No uncoated area
无漏镀			Strip and re-galvanize
退镀后重新镀锌			1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求


												Dirt
脏污			No dirt
无脏污			Strip and re-galvanize
退镀后重新镀锌			1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求


												White Rust
白锈			No white rust
无白锈			Strip and re-galvanize
退镀后重新镀锌			1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求


			Zinc Thickness
锌层厚度			SC						Zinc Thickness
锌层厚度			Local min 40um, mean min 50um
局部最低40um, 平均值最低50um			Strip and re-galvanize
退镀后重新镀锌			1.Coating inspection 镀层检验
2.Tensile test results shall meet ISO 898 requirements 拉力测试结果需满足ISO898的要求


			Note:
Re-galvanizing can compromise product performance; therefore, strict process controls must be implemented during initial production to minimize the need for rework.

注意：
返镀会影响产品性能，应在首次生产时严格控制制程工艺，尽量避免返镀。
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		Doc No.:DF-QM-99999-A

																Potential

																Failure Mode and Effects Analysis								FMEA Number:

																(Design FMEA)								Prepared by:

																								Original Date:

		Component:								Design Responsibility:														Revision Date:



		Core Team:



		
Item / Function        
             


           Requirements		Potential Failure Mode		Potential Effect(s) of Failure		Severity		Potential Cause(s)/
Mechanism(s) of Failure		Occurrence		Current Design Controls
Prevention		Current Design Controls
Detection		Detection		RPN		Recommended Action(s)		Responsibility & Target Completion Date		Action Results

																										Actions Taken & Effective Date		Severity		Occurrence		Detection		RPN

																				0

																				0

																				0

																				0

																				0

																				0

																				0

																				0

																				0

																				0





Rating <S>

		FMEA GEN5

		Product General Evaluation Criteria Severity (S)

		Potential Failure Effects rated according to the criteria below.						Blank until filled in by user

		S		Effect		Severity criteria		Corporate or Product Line Examples

		10		Very High		Affects safe operation of the vehicle and/or other vehicles, the health of driver or passenger(s) or road users or pedestrians.

		9				Noncompliance with regulations.

		8		High		Loss of primary vehicle function necessary for normal driving during expected service life.		Performance related, producibility, installation

		7				Degradation of primary vehicle function necessary for normal driving during expected service life.		Performance related, installation, corrosion, loosening

		6		Moderate		Loss of secondary vehicle function.		Tilt function related,misalignment, deformation of parent member

		5				Degradation of secondary vehicle function.		Tilt function related,misalignment

		4		Moderate		Very objectionable appearance, sound, vibration, harshness, or haptics.		Flatness, straightness, indicator, protrusion of fasteners, PIM

		3		Low		Moderately objectionable appearance, sound, vibration, harshness, or haptics.		Flatness, straightness, indicator, protrusion of fasteners

		2				Slightly objectionable appearance, sound, vibration, harshness, or haptics.		Flatness, straightness, indicator, protrusion of fasteners

		1		Very low		No discernible effect.





Rating <O>

		FMEA GEN5

		Occurrence Potential (O) for the Product

		Potential Failure Causes rated according to the criteria below. Consider Product Experience and Prevention Controls when determining the best Occurrence estimate (Qualitative rating).						Blank until filled in by user

		O		Prediction of Failure Cause Occurring		Occurrence criteria - DFMEA		Corporate or Product Line Examples

		10		Extremely high		First application of new technology anywhere without operating experience and / or under uncontrolled operating conditions. No product verification and/or validation experience.

Standards do not exist and best practices have not yet been determined. Prevention controls not able to predict field performance or do not exist.

		9		Very high		First use of design with technical innovations or materials within the company. New application, or change in duty cycle / operating conditions. No product verification and/or validation experience.

Prevention controls not targeted to identify performance to specific requirements.

		8				First use of design with technical innovations or materials on a new application. New application, or change in duty cycle / operating conditions. No product verification and/or validation experience.

Few existing standards and best practices, not directly applicable for this design. Prevention controls not a reliable indicator of field performance.

		7		High		New design based on similar technology and materials. New application, or change in duty cycle / operating conditions. No product verification and/or validation experience.

Standards, best practices, and design rules apply to the baseline design, but not the innovations. Prevention controls provide limited indication of performance.

		6				Similar to previous designs, using existing technology and materials. Similar application, with changes in duty cycle or operating conditions. Previous testing or field experience.

Standards and design rules exist but are insufficient to ensure that the failure cause will not occur. Prevention controls provide some ability to prevent a failure cause.

		5		Moderate		Detail changes to previous design, using proven technology and materials. Similar application, duty cycle or operating conditions. Previous testing or field experience, or new design with some test experience related to the failure.

Design addresses lessons learned from previous designs. Best Practices re-evaluated for this design, but have not yet been proven. Prevention controls capable of finding deficiencies in the product related to the failure cause and provide some indication of performance.		Similar application, detail changes

		4				Almost identical design with short-term field exposure. Similar application, with minor change in duty cycle or operating conditions. Previous testing or field experience.

Predecessor design and changes for new design conform to best practices, standards, and specifications. Prevention controls capable of finding deficiencies in the product related to the failure cause, and indicate likely design conformance.		Similar application, almost identical design

		3		Low		Detail changes to known design (same application, with minor change in duty cycle or operating conditions) and testing or field experience under comparable operating conditions, or new design with successfully completed test procedure.

Design expected to conform to Standards and Best Practices, considering Lessons Learned from previous designs. Prevention controls capable of finding deficiencies in the product related to the failure cause and predict conformance of production design.		Same application, detail changes

		2		Very low		Almost identical mature design with long term field exposure. Same application, with comparable duty cycle and operating conditions. Testing or field experience under comparable operating conditions.

Design expected to conform to Standards and Best Practices, considering Lessons Learned from previous designs, with significant margin of confidence. Prevention controls capable of finding deficiencies in the product related to the failure cause, and indicate confidence in design conformance.		Same application, almost identical design

		1		Extremely low		Failure eliminated through preventive control and failure cause is not possible by design





Rating <D>

		FMEA GEN5

		Detection Potential (D) for the Validation of the Product Design

		Detection Controls rated according to Detection Method Maturity and Opportunity for Detection.								Blank until filled in by user

		D		Ability to Detect		Detection Method Maturity		Opportunity for Detection		Corporate or Product Line Examples

		10		Very low		Test procedure yet to be developed.		Test method not defined

		9				Test method not designed specifically to detect failure mode or cause.		Pass-Fail, Test-to-Fail, Degradation Testing

		8		Low		New test method; not proven.		Pass-Fail, Test-to-Fail, Degradation Testing

		7		Low		Proven test method for verification of functionality or validation of performance, quality, reliability and durability; planned timing is later in the product development cycle such that test failures may result in production delays for re-design and/or re-tooling.		Pass-Fail Testing		After tool process, test mounting, 3d/2d analysis, forming analysis

		6		Moderate				Test-to-Failure

		5						Degradation Testing		After tool process, vibration test, FEA analysis

		4		High		Proven test method for verification of functionality or validation of performance, quality, reliability and durability; planned timing is sufficient to modify production tools before release for production.		Pass-Fail Testing		Before tool process, test mounting, 3d/2d analysis, forming analysis

		3						Test-to-Failure

		2						Degradation Testing		Before tool process, vibration test, FEA analysis

		1		Very high		Prior testing confirmed that failure mode or cause cannot occur, or detection methods proven to always detect the failure mode or failure cause.





RPN Evaluation

				RPN Evaluation

				RPN Level		Range		Risk Category		Required Supplier Action

				High Risk		≥ 100		🚨 Action Required		Mandatory actions. Reduce Occurrence/Detection. Document improvements. Severity must be reviewed.

				Medium Risk		40–99		⚠️ Action Recommended		Improvement actions recommended. Justification needed if no action is taken.

				Low Risk		< 40		✅ Acceptable / Monitor		No mandatory action. 

				 ! High Severity (S ≥ 9) must be addressed even if RPN is low.





EXAMPLE DFMEA



		Doc No.:DF-QM-99999-A

																Potential

																Failure Mode and Effects Analysis								FMEA Number:

																(Design FMEA)								Prepared by:

																								Original Date:

		Component:								Design Responsibility:														Revision Date:



		Core Team:



		
Item / Function        
             


           Requirements		Potential Failure Mode		Potential Effect(s) of Failure		Severity		Potential Cause(s)/
Mechanism(s) of Failure		Occurrence		Current Design Controls
Prevention		Current Design Controls
Detection		Detection		RPN		Recommended Action(s)		Responsibility & Target Completion Date		Action Results

																										Actions Taken & Effective Date		Severity		Occurrence		Detection		RPN

		General		Slippage or rotation of bracket on parent member		Slippage or rotation		8		Low clamping force, low friction		3		Refer to the design of similar products		1.Refer to the design of similar products
2.Do calculations to ensure the slip resistance is greater than applied loads		4		96		/

				Local deformation of parent member		Mast damage, slippage		6		High contact pressure, small contact area		2		1.Specify parent member size or check the given size
2.Proper torque design value
3.Sufficient contact area		1.Refer to the design of similar products
2.Test mounting of prototypes		4		48		/

				Fastener failure		Collapse, injury		8		Wrong size, wrong torque, overload		2		1.Proper fastener grade
2.Proper torque design value		1.Refer to the design of similar products
2.Test mounting of prototypes
3.Check the grade and torque
4.Test according to mechanical request		2		32		/

				Fastener installation problems		Cannot install		7		Wrong hole pattern, length		3		1.Check hole pattern on device
2.Check hole pattern on brackets
3.Check the length bolt at minimum and maximum size of all parent members		1.1 Check hole pattern on device
1.2 Check hole pattern on brackets
1.3 Check the length bolt at minimum and maximum size of all parent members
2.Test mounting of prototypes
3.Make 3d/2d analysis		4		84		/

				Fasteners loosing		Instable installation		7		Insufficient anti-loosening design		2		Proper anti-loosening design		1.Refer to the design of similar products
2.Test according to mechanical request		2		28		/

				Irregular mounting surfaces		Cannot install device stably, bracket slippage or rotation		6		Too large flatness or positional tolerances		3		Proper flatness or positional tolerances		1.Test mounting of prototypes
2.Make 3d/2d analysis		4		72		/

				No space for tool to fix fasteners		Cannot install		8		Insufficient space		2		Proper the space for tool		1.Make 3d/2d analysis
2.Test mounting of prototypes		4		64		/

				Interference		Cannot install		7		3d model interference or tolerance		2		1.Check interference in 3d model
2.Proper tolerance design		1.Test mounting of prototypes
2.Make 3d/2d analysis		4		56		/

				Cracks		Cracks		8		1. Improper inner bending radius
2. Improper steel grade		3		1.Proper steel grade
2.Inner radius according to similar products		1.Make 3d/2d analysis on radius
2.Do FEA analysis
3.Test according to mechanical request		2		48		/

				Corrosion		Weakening, bolt loss		7		Damaged coating, water pockets		2		Refer to the design of similar products		Ensure that only approved material is used		2		28		/

				Too difficult to produce		Cannot be produced according to drawing		8		Forming isn't possible due to thinning or improper design		3		Refer to the design of similar products		1.Design review or confirmation from supplier
2.Do forming analysis
3.Test forming		4		96		/

				PIM		Poor PIM performance		4		Structure movement		3		1.Avoid using spring washer
2.Avoid using unstable structure		Make 3d/2d analysis		4		48		/

				Insufficient performance		Fracture, rotation or slippage		8		Too low material strength of plate		3		Refer to the design of similar products		1.Do FEA analysis
2.Test according to mechanical request		2		48		/

										Improper design		3		Refer to the design of similar products		1.Do FEA analysis
2.Test according to mechanical request		2		48		/

		Tilt system		Cannot fix at specified position/cannot adjust		Cannot fix or tilt		6		Improper tilting structure		3		Proper tilting structure		1.Make 3d/2d analysis
2.Test mounting of prototypes		4		72		/

				Inaccurate guide, fuzzy guide		Poor guidance		5		Improper structure, too big gap or too large tolerance		2		1.Proper structure
2.Proper gap and tolerance		1.Make 3d/2d analysis
2.Test mounting of prototypes		4		40		/
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DPR Review List

				Design Producibility Review

				Supplier Information						Product Information				Project information

				Supplier						Product No.				Project

				Manufacturing Location						R-state				Designer

				Development Location						Product Description				SQLE

				DPR team members						Drawing No. &Version				Sourcing

				Checked by						Specification No.&Version				PME

				Update Date

				DPR Considerations for Suppliers:

				Please consider the following questions to perform a feasibility evaluation for your quotation. Use your prior knowledge and experience as well as any drawings and / or specifications provided as a basis for analyzing the ability to meet all specified requirements. 

				Fill in all items with light blue background. Answer in [Comment field]. Send supporting documents as attachment if any. And select the status for each part.

				All “no” answers shall be supported with comments identifying concerns and / or proposed changes to meet the specified requirements. 

				If required, all ambiguous technical requirements, specifications etc. shall be clarified with the respective MAFI representative.

				MAFI expects already in this early stage of the project from potential suppliers pro-active proposals to produce/ manufacture the product with good quality, lead time and cost.

				Fill in all conerns/proposed changes/suggestions to sheet "DPR Action List"



				#		Review Items												Status

				Part 1		Requirement Specification / Drawing												Status TBD

				1		Have all the product requirements (e.g. heat treatment, surface appearance, marking and labelling, notes in drawing, etc.) been reviewed and clearly understood? 
[Present if anything to be more clear]

						[Comment field]												(Attachment)





				Part 2		Production Process Flow												Status TBD

				2		Has the production process flow and test concept been planned, defined and agreed on?
[Present production process flow and test concept]

						[Comment field]
												(Attachment)





				Part 3		Production Technical Solution												Status TBD

				3		Is the production technical solution presented by supplier and reviewed with MAFI?
[Present production technical solutions, e.g. mould design, extrution, machining, plating, testing, etc.]

						[Comment field]
												(Attachment)





				4		Is the supplier able to fulfill specification requirements without deviations and with good producibility?
[Present the proposed design alternatives/ modifications if any)

						[Comment field]												(Attachment)





				Part 4		Production Measurement and Evaluation Capability												Status TBD

				5		Can all processes and product parameters be measured and evaluated utilizing existing equipment which has the required accuracy and the necessary capability? 
[If not, clarify what kind and how many additional equipment is required and who is responsible to build the fixtures] 

						[Comment field]
												(Attachment)





				Part 5		Quality Target												Status TBD

				6		Is the PPM quality target committed by supplier? Has the First Pass Yield FPY planned by supplier and agreed? 
[Present quality targets on PPM, Yield and Cpk in Quality Target Worksheet]

						[Comment field]												(P5 Quality Target)





				7		Is the feasibility according all required process capabilities (Cpk-values) ensured? 
Cmk ≥ 1.67 short term / Initial Cpk≥1,33 at the time when starting volume production / Cpk ≥ 1.5 during volume production

						[Comment field]												(P5 Quality Target)





				Part 6		Special Characteristics List SCL												Status TBD

				8		Are the product special (critical and important) characteristics (till purchased parts) defined, committed by the supplier and listed in the Special Characteristic List?
[Fill in SCL Special Characteristics List which is attached to this template] 

						[Comment field]												(P6 SCL)





				Part 7		Package Solution												Status TBD

				9		Is the packaging solution planned and available by supplier? Is supplier ready to review packaging solution with MAFI for review and approval? Has supplier considered the quality control plans on package on formaldehyde, pallet robustness, Max height of multi-packaging solutions, ESD protection and Moisture protection? 
[Present the package solution and consideration of quality control plan on package]

						[Comment field]												(Attachment)





				Part 8		Other Suggestions												Status TBD

				10		Any other suggestions/proposals for a robust and cost effective design from producibility perspective?

						[Comment field]												(Attachment)







				Issue Status

				Issue		DPR Parts		DPR Actions, Total		DPR Actions, Closed		DPR Actions, Open		Issue and Action list

				Status TBD		8								All status shall be updated

				Major		0		0		0				Highlights:

All issues and actions to [DPR Action List]

				Minor		0		0		0

				Suggestion		0		0		0

				Major: Critical issue which may cause production and delivery stop. High risks.

				Minor: Not critical, but may cause high PPM or low capacity and yield. Low risks.

				Suggestion: No impact for quality and delivery. But may improve the capacity and yield. No risks.



&G	&11&"Calibri"Form
&14&BDesign Producibility Review	&11&P (&N)


&11&"Calibri"Prepared: EJIALUX Jianping Lu
Approved: BNEWNAFB [Min Li]
Open	&11&"Calibri"Date: 2020-02-21
Sheet: &A
	&11&"Calibri"DocNo: BNEW-20:003343 Uen
Rev.: A
Reference:   




DPR Action List

		DPR Action List

		#		Open Date		Drawing No.&Rev.		Issue description 
(and picture)		Recommened action
(Supplier)		MAFI feedback		Issue impact

Ke CHEN K: Definition of issue impact 
Major: Critical problem which may cause production and delivery stop. High risks.
Minor: Not critical, but may cause high PPM or low capacity and yield. Low risks.
Suggestion: No impact for quality and delivery. But may improve the capacity and yield. No risks.		Final action

Ke CHEN K: 1.Update drawing
2.ER(exemption) cover
3.RS release(Supplier meet specifications)
4.TR follow
5. Manage in production		Status&
Closed date

																				Major		Update drawing

																				Minor		RS release(Supplier meet specifications)

																				Suggestion		TR follow

																						Others
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P5 Quality Target

		Quality Target

		Part		Indicator		Item		Target
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P6 SCL

				Identification												Activity Plan								Comments

				Part Number		Drawing Position/
Critical Areas		Property Number		Critical Property 		Requirements		Initiator		Capability 
[Cpk]		Verification		Production		Quality assurance 
controlled [SOC Production]

Joakim Westlund: Where and when
		Comments
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P7 Package Solution

				Package solution (Be ready when there is delivery to customer production site)















&G	&11&"Calibri"Form
&14&BDesign Producibility Review	&11&P (&N)


&11&"Calibri"Prepared: EJIALUX Jianping Lu
Approved: BNEWNAFB [Min Li]
Open	&11&"Calibri"Date: 2020-02-21
Sheet: &A
	&11&"Calibri"DocNo: BNEW-20:003343 Uen
Rev.: A
Reference:   




EXAMPLE P5 Quality Target

		Quality Target

		Part		Indicator		Item		Target

		914871		FPY		Blanking OP10		99.5%

				FPY		Forming OP20		99.6%

				Cmk Cpk		Opening139 +1.5/0		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole 	42.8 ± 0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Pitch of holes 110 ±0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole	8.5 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Pitch of holes 33.4 ±0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole	9 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Pitch of holes 109 ±0.8		Cmk≥1.67, Cpk≥1.5

		914872		FPY		Blanking OP10		99.5%

				FPY		Forming OP20		99.6%

				FPY		Piercing OP30		99.5%

				FPY		Embossing OP40		99.5%

				Cmk Cpk		Opening134 +1/0		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		height 	10 ± 0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole 7 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Width of hole 110 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole 9 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole	41.5 ± 0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole	8.5 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		height of hole 33.4 ±0.8		Cmk≥1.67, Cpk≥1.5

		914873		FPY		Blanking OP10		99.5%

				FPY		Forming1 OP20		99.6%

				FPY		Forming2+Forming3 OP30		99.6%

				FPY		Forming4+Piercing OP40		99.5%

				Cmk Cpk		Width of hole 109 +1.2/0		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole 13.7 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole 7 ± 0.5		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Hole 9 ± 0.5		Cmk≥1.67, Cpk≥1.5

		50404		FPY		Blanking OP10		99.5%

				FPY		Forming1 OP20		99.6%

				FPY		Forming2+Forming3 OP30		99.6%

				FPY		Forming4+Piercing OP40		99.5%

				Cmk Cpk		Hole 9.5 0/-0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Width of hole 52 ± 0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		Width of hole 130 ± 0.8		Cmk≥1.67, Cpk≥1.5

				Cmk Cpk		height 	13 ± 0.5		Cmk≥1.67, Cpk≥1.5
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EXAMPLE P6 SCL

				Identification												Activity Plan								Comments

				Part Number		Drawing Position/
Critical Areas		Property Number		Critical Property 		Requirements		Initiator		Capability 
[Cpk]		Verification		Production		Quality assurance 
controlled [SOC Production]

Joakim Westlund: Where and when
		Comments

				914871		F9		1		mechanical properties		yield strength ≥550MPa. tensile strength 700Mpa. elongation ≥18%		Mafi		NA		X		NA		incoming inspection, quality office		According to a certificate from our supplier

						A3		2		material thickness		2 0/-0.12		Mafi		NA		X		NA		incoming inspection, quality office						Ericsson		X

						A5		3		Opening		139 +1.5/0		Mafi		X		X		X		during production, production line						Supplier		NA

						D8		4		Hole 		42.8 ± 0.8		Mafi		X		X		X		during production, production line

						C4		5		Pitch of holes 		110 ±0.8		Mafi		X		X		X		during production, production line

						E8		6		Hole		8.5 ± 0.5		Mafi		X		X		X		during production, production line

						G7		7		Pitch of holes 		33.4 ±0.8		Mafi		X		X		X		during production, production line

						F6		8		Hole		9 ± 0.5		Mafi		X		X		X		during production, production line

						E3		9		Pitch of holes 		109 ±0.8		Mafi		X		X		X		during production, production line

				914872		F9		1		mechanical properties		yield strength ≥550MPa. tensile strength 700Mpa. elongation ≥18%		Mafi		NA		X		NA		incoming inspection, quality office		According to a certificate from our supplier

						A3		2		material thickness		2 0/-0.12		Mafi		NA		X		NA		incoming inspection, quality office

						A5		3		Opening		134 +1/0		Mafi		X		X		X		during production, production line

						B5		4		height 			10 ± 0.8		Mafi		X		X		X		during production, production line

						F5		5		Pitch of holes 		110 ± 0.5		Mafi		X		X		X		during production, production line

						F3		6		Hole 		9 ± 0.5		Mafi		X		X		X		during production, production line

						D3		7		Hole 		7 ± 0.5		Mafi		X		X		X		during production, production line

						D8		8		Hole 		41.5 ± 0.8		Mafi		X		X		X		during production, production line

						D8		9		Hole 		8.5 ± 0.5		Mafi		X		X		X		during production, production line

						F7		10		height of hole		33.4 ±0.8		Mafi		X		X		X		during production, production line

				914873		F9		1		mechanical properties		yield strength ≥550MPa. tensile strength 700Mpa. elongation ≥18%		Mafi		NA		X		NA		incoming inspection, quality office		According to a certificate from our supplier

						C5		2		material thickness		2 0/-0.12		Mafi		NA		X		NA		incoming inspection, quality office

						D3		3		Pitch of holes 		109 +1.2/0		Mafi		X		X		X		during production, production line

						D3		4		Hole 		13.7 ± 0.5		Mafi		X		X		X		during production, production line

						E5		5		Hole 		7 ± 0.5		Mafi		X		X		X		during production, production line

						H5		6		Hole 		9 ± 0.5		Mafi		X		X		X		during production, production line

				50404		F7		1		mechanical properties		yield strength ≥550MPa. tensile strength 700Mpa. elongation ≥18%		Mafi		NA		X		NA		incoming inspection, quality office		According to a certificate from our supplier

						C1		2		material thickness		2 0/-0.12		Mafi		NA		X		NA		incoming inspection, quality office

						C2		3		Hole 		9.5 0/-0.8		Mafi		X		X		X		during production, production line

						D6		4		Pitch of holes 		52 ± 0.8		Mafi		X		X		X		during production, production line

						F4		5		Pitch of holes 		130 ± 0.8		Mafi		X		X		X		during production, production line

						F3		6		height  		13 ± 0.5		Mafi		X		X		X		during production, production line
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EXAMPLE P7 Package Solution

				Package solution (Be ready when there is delivery to E/// production site)
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MAF:

Loading Sheet

Sheet no. 1LS91487-P

Rev. A
Product Name 91487,5040 [Cases / Load 144
Area Used 83.2% Cases / Layer 12
Cube Used 80.5% Layers / Load 2

Length (mm) Width (mm)|Height (mm)| Net (kg)| Gross (kg)

Case 376 177 78 2.6 2.8
Product 1128 708 936 3744 403.2
Load 1200 800 1088 3944 423.2







image5.png

b Loading Sheet
l Sheet no. 1LS91487-WB
Rev. A

Product Name 91487,5040 [Cases / Load 144
Area Used 90.6% Cases / Layer 12
Cube Used 87.0% Layers / Load 2
Length (mm) Width (mm)|Height (mm)| Net (kg)| Gross (kg)
Case 376 177 78 2.6 2.8
Product 1128 708 936 3744 403.2
Load 1200 800 1137 4444 473.2
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		Process Flow

		Component:				Prepared by:
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						Revision Date:
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PFMEA



		Doc No.:PF-QM-99999-A

																		Potential

																		Failure Mode and Effects Analysis								FMEA Number:

																		(Process FMEA)								Prepared by:

																										Original Date:

		Component:										Process Responsibility:														Revision Date:



		Core Team:



		Process Step /  Function


        Requirements		Potential Failure Mode		Potential Effect(s) of Failure		Severity		Classification		Potential Cause(s) of Failure		Occurrence		Current Design Controls
Prevention		Current Design Controls
Detection		Detection		RPN		Recommended Action(s)		Responsibility & Target Completion Date		Action Results

																												Actions Taken & Effective Date		Severity		Occurrence		Detection		RPN

																						0

																						0

																						0

																						0

																						0

																						0

																						0

																						0





Rating <S>

		FMEA GEN5

		Process General Evaluation Criteria Severity (S)

		Potential Failure Effects rated according to the criteria below.										Blank until filled in by user

		S		Effect		Impact to Your Plant		Impact to Ship-to Plant
(when known)		Impact to End User
(when known)		Corporate or Product Line Examples

		10		High		Failure may result in an acute health and/or safety risk for the manufacturing or assembly worker		Failure may result in an acute health and/or safety risk for the manufacturing or assembly worker		Affects safe operation of the vehicle and/or other vehicles, the health of driver or passenger(s) or road users or pedestrians.

		9				Failure may result in in-plant regulatory noncompliance		Failure may result in in-plant regulatory noncompliance		Noncompliance with regulations.

		8		Moderately high		100% of production run affected may have to be scrapped. Failure may result in in-plant regulatory noncompliance or may have a chronic health and/or safety risk for the manufacturing or assembly worker		Line shutdown greater than full production shift; stop shipment possible; field repair or replacement required (Assembly to End User) other than for regulatory noncompliance. Failure may result in in-plant regulatory noncompliance or may have a chronic health and/or safety risk for the manufacturing or assembly worker.		Loss of primary vehicle function necessary for normal driving during expected service life.		Performance related, raw material dimension, raw material thickness, raw material performance, closure height, crack, fastener performance, assembly component and quantity error, wrong torque

		7				Product may have to be sorted and a portion (less than 100%) scrapped; deviation from primary process; decreased line speed or added manpower		Line shutdown from 1 hour up to full production shift; stop shipment possible; field repair or replacement required (Assembly to End User) other than for regulatory noncompliance		Degradation of primary vehicle function necessary for normal driving during expected service life.		Performance related, dimension, zinc thickness, fastener deformation and damage, fastener dimension

		6		Moderately low		100% of production run may have to be reworked off line and accepted		Line shutdown up to one hour		Loss of secondary vehicle function.		Raw material appearance, raw material composition, raw material corrosion, wrong quantity in fastener bag, fuzzy imprint

		5				A portion of the production run may have to be reworked off line and accepted		Less than 100% of product affected; strong possibility for additional defective product; sort required; no line shutdown		Degradation of secondary vehicle function.		Traceability,excess material, shortage of material, scratches, poor zinc coating adhesion, MP printing error, wrong stacking method

		4				100% of production run may have to be reworked in station before it is processed		Defective product triggers significant reaction plan; additional defective products not likely; sort not required		Very objectionable appearance, sound, vibration, harshness, or haptics.		Incorrect use, inventory quantity error, burr, indentation, HDG appearance, wrong torque, wrong label information

		3		Low		A portion of the production run may have to be reworked in-station before it is processed		Defective product triggers minor reaction plan; additional defective products not likely; sort not required		Moderately objectionable appearance, sound, vibration, harshness, or haptics.		MP size error, carton box size error, carton box printing error, appearance of wooden box and pallet, wrong palletizing method

		2				Slight inconvenience to process, operation, or operator		Defective product triggers no reaction plan; additional defective products not likely; sort not required; requires feedback to supplier		Slightly objectionable appearance, sound, vibration, harshness, or haptics.		Variety error, quantity error, 

		1		Very low		No discernible effect		No discernible effect or no effect.		No discernible effect.





Rating <O>

		FMEA GEN5

		Occurrence Potential (O) for the Process

		Potential Failure Causes rated according to the criteria below. Consider Prevention Controls when determining the best Occurrence estimate. Occurrence is a predictive qualitative rating made at the time of evaluation and may not reflect the actual occurrence. The occurrence rating number is a relative rating within the scope of the FMEA (process being evaluated). For Prevention Controls with multiple Occurrence Ratings, use the rating that best reflects the robustness of the control.								Blank until filled in by user

		O		Prediction of Failure Cause Occurring		Type of Control		Prevention Controls		Corporate or Product Line Examples

		10		Extremely high		None		No prevention controls.

		9		Very high		Behavioral		Prevention controls will have little effect in preventing failure cause.

		8

		7		High		Behavioral or Technical		Prevention controls somewhat effective in preventing failure cause.

		6

		5		Moderate				Prevention controls are effective in preventing failure cause.

		4

		3		Low		Best Practices:
Behavioral or Technical		Prevention controls are highly effective in preventing failure cause.

		2		Very low

		1		Extremely low		Technical		Prevention controls are extremely effective in preventing failure cause from occurring due to design (e.g. part geometry) or process (e.g. fixture or tooling design). Intent of prevention controls - Failure Mode cannot be physically produced due to the Failure Cause.





Rating <D>

		FMEA GEN5

		Detection Potential (D) for the Validation of the Process Design

		Detection Controls rated according to the Detection Method Maturity and Opportunity for Detection.								Blank until filled in by user

		D		Ability to Detect		Detection Method Maturity		Opportunity for Detection		Corporate or Product Line Examples

		10		Very low		No testing or inspection method has been established or is known.		The failure mode will not or cannot be detected.

		9				It is unlikely that the testing or inspection method will detect the failure mode.		The failure mode is not easily detected through random or sporadic audits.

		8		Low		Test or inspection method has not been proven to be effective and reliable (e.g. plant has little or no experience with method, gauge R&R results marginal on comparable process or this application, etc.).		Human inspection (visual, tactile, audible), or use of manual gauging (attribute or variable) that should detect the failure mode or failure cause.		Caliper, gauge, CMM, visual, counting

		7						Machine-based detection (automated or semi-automated with notification by light, buzzer, etc.), or use of inspection equipment such as a coordinate measuring machine that should detect failure mode or failure cause.		Scale with weight limit determination function

		6		Moderate		Test or inspection method has been proven to be effective and reliable (e.g. plant has experience with method, gauge R&R results are acceptable on comparable process or this application, etc.).		Human inspection (visual, tactile, audible), or use of manual gauging (attribute or variable) that will detect the failure mode or failure cause (including product sample checks).		Caliper, gauge, CMM, visual, counting

		5						Machine-based detection (semi-automated with notification by light, buzzer, etc.), or use of inspection equipment such as a coordinate measuring machine that will detect failure mode or failure cause (including product sample checks).		Scale with weight limit determination function

		4		High		System has been proven to be effective and reliable (e.g. plant has experience with method on identical process or this application), gauge R&R results are acceptable, etc.		Machine-based automated detection method that will detect the failure mode downstream, prevent further processing or system will identify the product as discrepant and allow it to automatically move forward in the process until the designated reject unload area. Discrepant product will be controlled by a robust system that will prevent outflow of the product from the facility.

		3						Machine-based automated detection method that will detect the failure mode in-station, prevent further processing or system will identify the product as discrepant and allow it to automatically move forward in the process until the designated reject unload area. Discrepant product will be controlled by a robust system that will prevent outflow of the product from the facility.		Automatic weighing and judgment assembly line

		2		High		Detection method has been proven to be effective and reliable (e.g. plant has experience with method, error-proofing verifications, etc.).		Machine-based detection method that will detect the cause and prevent the failure mode (discrepant part) from being produced.

		1		Very high		Failure mode cannot be physically produced as-designed or processed, or detection methods proven to always detect the failure mode or failure cause.





RPN Evaluation

				RPN Evaluation

				RPN Level		Range		Risk Category		Required Supplier Action

				High Risk		≥ 100		🚨 Action Required		Mandatory actions. Reduce Occurrence/Detection. Document improvements. Severity must be reviewed.

				Medium Risk		40–99		⚠️ Action Recommended		Improvement actions recommended. Justification needed if no action is taken.

				Low Risk		< 40		✅ Acceptable / Monitor		No mandatory action. 

				 ! High Severity (S ≥ 9) must be addressed even if RPN is low.
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Start

Incoming inspection of steel coil

Stamping
-4030 Clamp
-50731 Base clamp light medium standard
-50732 Tilt arm medium standard
-50733 AZ indicator plate light medium standard
-50734 Joint medium standard
-50735 Pivot joint top light medium standard
-50736 Distans bushing plate light medium standard
-50737 Pivot joint bottom light medium standard
-50738 Distans washer plate light medium standard

HDG

Assembly

Incoming inspection of fasteners
-9819 Square neck bolt M10 x 200
-9608 Washer 10.5 x 20 x 2
-9444 Nut M10
-9809 Square neck bolt M10x60
-4022 Bushing M10 x 29 mm
-9617 Bolt M10 x 60H
-9479 Bolt M10 x 50H
-9709 Lock washer for M10 bolts
-9278 Bolt M10 x100
-50739 Bushing M10 x 72 mm
-9285 Bolt M10 x 110
(all fasteners are made in CN)

Packing

End

Start



EXAMPLE PFMEA-part



		Doc No.:PF-QM-99999-A

																		Potential

																		Failure Mode and Effects Analysis								FMEA Number:

																		(Process FMEA)								Prepared by:

																										Original Date:

		Component:										Process Responsibility:														Revision Date:



		Core Team:



		Process Step /  Function


        Requirements		Potential Failure Mode		Potential Effect(s) of Failure		Severity		Classification		Potential Cause(s) of Failure		Occurrence		Current Design Controls
Prevention		Current Design Controls
Detection		Detection		RPN		Recommended Action(s)		Responsibility & Target Completion Date		Action Results

																												Actions Taken & Effective Date		Severity		Occurrence		Detection		RPN

		10/Material Acceptance		Dimensions out of tolerance		Impact on product manufacturing		7				The supplier sent the wrong materials		2		1. Annual supplier audit; 2. Quality agreement;		1. Inspection work standards; 2. Inspect and record for each batch;		6		84		/

				Thickness exceeds tolerance		Impact on product manufacturing		8		CC		The supplier failed to inspect and confirm the goods before shipment.		2						6		96		/

				Incorrect material type sent		Impact on performance		8				The supplier failed to inspect and confirm the goods before shipment.		2						6		96		/

				Poor appearance		Affects assembly and use		6				The proportion of visual inspections was low or inspections were not conducted as required.		2						6		72		/

				Material composition does not meet requirements		Impact on performance		6				The supplier failed to inspect and confirm the goods before shipment.		2						6		72		/

				Mechanical properties do not meet requirements		Impact on performance		8		CC		The supplier failed to inspect and confirm the goods before shipment.		2						6		96		/

				Poor traceability		Impact on traceability		5				The supplier failed to inspect and confirm the goods before shipment.		2						6		60		/

		20/Storage		Incorrect use of materials		Impact on production and delivery		4				Unclear signage		2		According to the "Warehouse Management Regulations", the labeling is clear.		Regular inventory and inspection		6		48		/

				Inventory quantity error		Impact on production and delivery		4				Inventory quantity control failure		2		According to the "Warehouse Management Regulations", 1. Establish an inventory data ledger to clarify the difference between inventory and demand; 2. Conduct inventory counts.		Regular inventory and inspection		6		48		/

				Material corrosion		Impact on performance		6				1. Incorrect usage order; 2. Improper packaging and storage environment.		2		According to the "Warehouse Management Regulations", the following conditions apply: 1. Batch management and first-in-first-out; 2. Storage environment: ventilated and dry; 3. Packaging is intact.		1. Check during use; 2. Check weekly.		6		72		/

		 30/Blanking/ OP10		Incorrect mold closing height, incomplete product cutting		Incomplete products or burrs affect assembly and use.		8				Mold closing height setting error and operation error		2		Work Instruction		Power-on settings check		6		96		/

				Burr		Affects assembly and use		4				 The die cutting edge is worn or damaged.		2		1. Regular mold maintenance plan; 2. Maintenance after each batch of production;		First, middle, and last tests: 1 time/2 hours		6		48		/

				Excess material, shortage of material		Affects assembly and use		5				 The die cutting edge is worn or damaged.		2		1. Regular mold maintenance plan; 2. Maintenance after each batch of production;		First, middle, and last tests: 1 time/2 hours		6		60		/

				Indentation		Affects assembly and use		4				 Iron filings fell onto the product		2		1. Regular mold maintenance plan; 2. Maintenance after each batch of production;		First, middle, and last tests: 1 time/2 hours		6		48		/

				Dimensional deviation		Affects assembly and use		8		SC		 The die cutting edge is worn or damaged.		2		1. Regular mold maintenance plan; 2. Maintenance after each batch of production;		First, middle, and last tests: 1 time/2 hours		6		96		/

		40/Forming/OP20		Incorrect mold closing height, product dimensions out of tolerance		Affects assembly and use		7				Mold closing height setting error and operation error		2		Work Instruction		Power-on settings check		6		84		/

				Dimensional deviation		Affects assembly and use		7		SC		Mold surface wear		2		1. Regular mold maintenance plan; 2. Maintenance after each batch of production;		First, middle, and last tests: 1 time/2 hours		6		84		/

				Indentations, scratches		Affects assembly and use		5				1. The mold is uneven; 2. The material has oil stains, iron filings, etc. adhering to it; 3. The mold cavity has waste material, iron filings, etc. adhering to it.		2		1. Mold maintenance and repair records; mold usage records; 2. Material storage standards; 3. During stamping operations, operators must wipe away any oily materials; 4. During stamping operations, the mold cavity must be flushed with a high-pressure air gun every 10-15 minutes.		First, middle, and last tests: 1 time/2 hours		6		60		/

				Crack		Affects assembly and use		8				1. The material elongation does not meet the standard; 2. The surface of the molded block is worn;		2		1. Annual supplier audit; 2. Regular mold maintenance plan; 3. Post-production maintenance after each batch;		First, middle, and last tests: 1 time/2 hours		6		96		/

		50/Semi-finished product inspection		Dimensional deviation		Affects assembly and use		8		SC		1. Defects not detected in previous inspections; 2. Deformation during production, packaging, or transportation.		2		Check the work instructions		Inspect 5 pcs/batch		6		96		/

				Indentations, scratches		Affects assembly and use		5				Defects that were not detected in previous inspections;		2		Check the work instructions		Inspect 5 pcs/batch		6		60		/

				Other dimensions are out of tolerance.		Affects assembly and use		5				mold wear		2		Check the work instructions		Annual full dimensional report		6		60		/

				Poor mold stability		Affects assembly and use		5				mold wear		2		Check the work instructions		Annual Cpk Report		6		60		/

		60/Incoming Inspection of Hot-Dip Zinc Finished Products		The zinc coating thickness is too low.		Affects corrosion resistance		7		SC		Supplier out of control		2		1. Annual supplier audit; 2. Quality agreement;		Inspect 5 pcs/batch		6		84		/

				Dimensional deviation		Affects assembly and use		8		SC		Supplier out of control		2		1. Annual supplier audit; 2. Quality agreement;		Inspect 5 pcs/batch		6		96		/

				Poor appearance		Affects appearance		4				Supplier out of control		2		1. Annual supplier audit; 2. Quality agreement;		Inspect 5 pcs/batch		6		48		/
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																												Actions Taken & Effective Date		Severity		Occurrence		Detection		RPN

		10-1/Material Acceptance /9239-X1 Stainless Steel Hex Bolt Combination M8*20 A4-80		Variety error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check if the actual product matches the label.		6		24		/

				Quantity error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check that the quantity of the actual pcss matches the delivery note.		6		24		/

				Fastener deformation and damage		Affects assembly, use, and delivery time		7				Damaged packaging		2		Supplier Agreement		Check if the packaging is intact.		6		84		/

				Mechanical properties below standard		Affects assembly and use		8		SC		Supplier process management out of control		2		Supplier Agreement		Verify supplier reports		6		96		/

				Poor appearance		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		72		/

				Dimensions out of tolerance		Affects assembly and use		7				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

				Missing parts		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		Inspect 5 pcs/Each batch;		6		72		/

		10-2/Material Acceptance /9749-X1 Hot-dip galvanized self-locking nut M8 6H		Variety error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check if the actual product matches the label.		6		24		/

				Quantity error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check that the quantity of the actual pcss matches the delivery note.		6		24		/

				Fastener deformation and damage		Affects assembly, use, and delivery time		7				Damaged packaging		2		Supplier Agreement		Check if the packaging is intact.		6		84		/

				Mechanical properties below standard		Affects assembly and use		8		SC		Supplier process management out of control		2		Supplier Agreement		Verify supplier reports		6		96		/

				Poor appearance		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		72		/

				Dimensions out of tolerance		Affects assembly and use		7				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

				Poor zinc coating adhesion		Low corrosion resistance		5				Supplier process management out of control		2		Supplier Agreement		Test 1pc/each batch		6		60		/

				Zinc coating thickness is below standard		Low corrosion resistance		7		SC		Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

		10-3/Material Acceptance /5040-X1M8 sleeve nut, hot-dip galvanized hex bolt, M8x100 hot-dip galvanized flat washer, 8.4x16x1.6 HV200 combination.		Variety error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check if the actual product matches the label.		6		24		/

				Quantity error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check that the quantity of the actual pcss matches the delivery note.		6		24		/

				Fastener deformation and damage		Affects assembly, use, and delivery time		7				Damaged packaging		2		Supplier Agreement		Check if the packaging is intact.		6		84		/

				Mechanical properties below standard		Affects assembly and use		8		SC		Supplier process management out of control		2		Supplier Agreement		Verify supplier reports		6		96		/

				Poor appearance		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		72		/

				Dimensions out of tolerance		Affects assembly and use		7				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

				Poor zinc coating adhesion		Low corrosion resistance		5				Supplier process management out of control		2		Supplier Agreement		Test 1pc/each batch		6		60		/

				Zinc coating thickness is below standard		Low corrosion resistance		7		SC		Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

		10-4/Material Acceptance / 914874 Sleeve M8 x 133		Variety error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check if the actual product matches the label.		6		24		/

				Quantity error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check that the quantity of the actual pcss matches the delivery note.		6		24		/

				Fastener deformation and damage		Affects assembly, use, and delivery time		7				Damaged packaging		2		Supplier Agreement		Check if the packaging is intact.		6		84		/

				Mechanical properties below standard		Affects assembly and use		8		SC		Supplier process management out of control		2		Supplier Agreement		Verify supplier reports		6		96		/

				Poor appearance		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		72		/

				Dimensions out of tolerance		Affects assembly and use		7				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

				Poor zinc coating adhesion		Low corrosion resistance		5				Supplier process management out of control		2		Supplier Agreement		Test 1pc/each batch		6		60		/

				Zinc coating thickness is below standard		Low corrosion resistance		7		SC		Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

		10-5/Material Acceptance /9469 Hot-dip galvanized nuts M8 6H Grade 8		Variety error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check if the actual product matches the label.		6		24		/

				Quantity error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check that the quantity of the actual pcss matches the delivery note.		6		24		/

				Fastener deformation and damage		Affects assembly, use, and delivery time		7				Damaged packaging		2		Supplier Agreement		Check if the packaging is intact.		6		84		/

				Mechanical properties below standard		Affects assembly and use		8		SC		Supplier process management out of control		2		Supplier Agreement		Verify supplier reports		6		96		/

				Poor appearance		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		72		/

				Dimensions out of tolerance		Affects assembly and use		7				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

				Poor zinc coating adhesion		Low corrosion resistance		5				Supplier process management out of control		2		Supplier Agreement		Test 1pc/each batch		6		60		/

				Zinc coating thickness is below standard		Low corrosion resistance		7		SC		Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

		10-6/Material Acceptance /50406 hot-dip galvanized bolts M8x160 6az 8.8 grade		Variety error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check if the actual product matches the label.		6		24		/

				Quantity error		Affect delivery time		2				Supplier sent the wrong goods		2		Supplier Agreement		Check that the quantity of the actual pcss matches the delivery note.		6		24		/

				Fastener deformation and damage		Affects assembly, use, and delivery time		7				Damaged packaging		2		Supplier Agreement		Check if the packaging is intact.		6		84		/

				Mechanical properties below standard		Affects assembly and use		8		SC		Supplier process management out of control		2		Supplier Agreement		Verify supplier reports		6		96		/

				Poor appearance		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		72		/

				Dimensions out of tolerance		Affects assembly and use		7				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

				Poor zinc coating adhesion		Low corrosion resistance		5				Supplier process management out of control		2		Supplier Agreement		Test 1pc/each batch		6		60		/

				Zinc coating thickness is below standard		Low corrosion resistance		7		SC		Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		84		/

		10-7/Material Acceptance /manual		Quantity error		Affect delivery time		2				Supplier sent the wrong quantity		2		Supplier Agreement		Check the quantity after receiving the goods.		6		24		/

				Size error		Affects assembly and use		3				Supplier process management out of control		2		Supplier Agreement		Test 5pcs/each batch		6		36		/

				Printing error		Affects on-site installation		5				Supplier process management out of control		2		Supplier Agreement		Check version number		6		60		/

		10-8/Material Acceptance /cardboard box		Quantity error		Affect delivery time		2				Supplier sent the wrong quantity		2		Supplier Agreement		Check the quantity after receiving the goods.		6		24		/

				Size error		Affects assembly and use		3				Supplier process management out of control		2		Supplier Agreement		1.Check the length, width and height dimensions 5pcs/Each batch 2.Check thickness 5pcs/Each batch		6		36		/

				Printing error		Affecting packaging consistency		3				Supplier process management out of control		2		Supplier Agreement		testlogoSize and position 5pcs/Each batch		6		36		/

				Printing color error		Affecting packaging consistency		3				Supplier process management out of control		2		Supplier Agreement		Inspect the printing colors 5pcs/Each batch		6		36		/

		20/storage		Inventory usage error		Impact on production and delivery		4				Unclear signage		2		According to the "Warehouse Management Regulations", the labeling is clear.		Regular inventory and inspection		6		48		/

				Inventory quantity error		Affect delivery time		4				Inventory quantity control failure		2		According to the "Warehouse Management Regulations", 1Establish an inventory data ledger to clarify the difference between inventory and demand;2Inventory count.		Regular inventory and inspection		6		48		/

				Material rust, moisture		Affects assembly and use		6				1The order of use is disordered;2Improper packaging and storage environment		2		According to the "Warehouse Management Regulations" 1Batch management, first-in, first-out (FIFO); 2Storage environment: well-ventilated and dry; 3The packaging was intact.		1Check during use; 2Weekly checks.		6		72		/

		30-1/Assembly and combination:914871/1pcss91487/1pcss9469Nut/2pcss50406bolt/2pcss150047flat pad/4pcss914874sleeve/2pcs		Assembly component and quantity error		Affects assembly and use		8				The workers did not understand the assembly operation standards or made operational errors.		2		Before starting the work, confirm the assembly work instructions and the sample parts.		1Operator visual and weighing inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		5		80		/

				Defective appearance of parts		Affects assembly and use		4				Supplier process management out of control		2		Pre-assembly confirmation		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end3Rotation inspection/100%		6		48		/

				Fastener appearance defects		Affects assembly and use		6				Supplier process management out of control		2		Supplier Agreement		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		6		72		/

				The markings on pcs 914872 are unclear.		Affects assembly and use		6				Supplier process management out of control		2		Pre-assembly confirmation		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		6		72		/

				The nut is too tight/Too loose		1It makes it difficult for customers to adjust;2Nuts may come off during transportation.		4				Preload error		2		Assembly Operation Instruction		Preload check/1Second-rate/First, middle(2h),end		6		48		/

		40/Package		Defective appearance of parts		Affects assembly and use		4				Supplier process management out of control		2		Pre-assembly confirmation		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		6		48		/

				Packaging category and quantity incorrect		Affects assembly and use		8				The workers did not understand the assembly operation standards or made operational errors.		2		Before starting work, confirm the [Packaging Work Instruction] and the sample.		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		5		80		/

				Tag content error		Unable to input into the system, poor traceability		4				operator error		2		Before starting work, confirm the [Packaging Work Instruction] and the sample.		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		6		48		/

				Label pasted in the wrong place		Poor packaging consistency		3				operator error		2		Before starting work, confirm the [Packaging Work Instruction] and the sample.		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		6		36		/

				Defective packaging box appearance		Affects assembly and use		3				Supplier process management out of control		2		Before starting work, confirm the [Packaging Work Instruction] and the sample.		1Operator visual inspection/100% 2Inspector inspection/1Second-rate/First, middle(2h),end		6		36		/

		50.1/packing in wooden box		incorrect stacking method		Product damage		5				operator error		2		Work standard, [91487 packing]		Operator and inspector visual inspection / 100%		6		60		/

				The quantity of each wooden crate is incorrect.		Affects the quantity of the entire batch of products		2				Improper operation by the operator		2		Work standard, [91487 packing]		Operator and inspector visual inspection / 100%		6		24		/

				The wooden crate has a poor appearance.		Affects assembly and use		3				Supplier process management out of control		2		Supplier Agreement		Operator and inspector visual inspection / 100%		6		36		/

		50.2/Wooden Crate Packing		Incorrect packaging format		Packaging not secure		3				operator error		2		Work standards, [Packaging Work Instructions]		Operator and inspector visual inspection / 100%		6		36		/

				Tag content error		Unable to input into the system, poor traceability		4				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		48		/

				Label pasted in the wrong place		Poor packaging consistency		3				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		36		/

				Incorrect shipping mark content		Unable to input into the system, poor traceability		4				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		48		/

				Incorrect label placement		Poor packaging consistency		3				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		36		/

		50.3/pallet		incorrect stacking method		Product damage		5				operator error		2		Work standard, [91487 packing]		Operator and inspector visual inspection / 100%		6		60		/

				The quantity of each pallet is incorrect.		Affects the quantity of the entire batch of products		2				Improper operation by the operator		2		Work standard, [91487 packing]		Operator and inspector visual inspection / 100%		6		24		/

				Tray appearance defect		Affects assembly and use		3				Supplier process management out of control		2		Supplier Agreement		Operator and inspector visual inspection / 100%		6		36		/

		50.4/pallet packaging		Incorrect packaging format		Packaging not secure		3				operator error		2		Work standards, [Packaging Work Instructions]		Operator and inspector visual inspection / 100%		6		36		/

				Tag content error		Unable to input into the system, poor traceability		4				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		48		/

				Label pasted in the wrong place		Poor packaging consistency		3				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		36		/

				Incorrect shipping mark content		Unable to input into the system, poor traceability		4				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		48		/

				Incorrect label placement		Poor packaging consistency		3				operator error		2		Confirm the packaging operation instructions before commencing work.		Operator and inspector visual inspection / 100%		6		36		/
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								No.		Product		Process				Product/Process/Specification/Tolerance		Evaluation/Measurement technique		Sample				Control methods

																				Size		Frequency

		10		Raw material inspection				1		Appearance						No missing material, excess material, dents, scratches, or burrs. ≤0.3mm		Visual inspection		100%		Each batch		Incoming material inspection record(JYPJ-914871-01)		Labeling, isolation, returns

								2		Thickness				CC		2.00-0.12		Micrometer/0.01		5 strips		Each batch

								3		Width						255±0.5		Caliper/0.01		5 strips		Each batch

								4		Length						1250+10-0		Tape measure/0.5		5 strips		Each batch

								5		Flatness						≦0.1/100		Feeler gauge/0.3,calipers/0.01		5 strips		Each batch

								6		Brand						S550MC		Check the warranty certificate		1 time		Each batch		1.Inspector compares material reports
2.Incoming material inspection record(JYPJ-914871-01)

								7		Material properties				CC		Yield strength ≥550MPaTensile strength600-760MPaelongation≥12%, C≤0.12%, Si≤0.5%, Mn≤1.80%, P≤0.025%, S≤0.015%;		Check the warranty certificate		1 time		Each batch		1.Inspector compares material reportsIncoming material inspection record(JYPJ-914871-01) 
2.Annual tripartite inspection

								8				Batch Management				Furnace number and batch number information		Check the warranty certificate		1 time		Each batch		Incoming material inspection record(JYPJ-914871-01)

		20		Storage				1				Label information				Correct and complete labeling		Visual inspection		1 time		Each batch		NA		Warehouse Management Procedures

								2				Stock quantity				The inventory quantity meets the requirements of the production plan.		Inventory quantity and cycle statistics		1 time		weekly

								3				First-in, first-out				Batch Identifier		Visual inspection		1 time		Each batch

								4				Storage environment				A dry, immersion-proof environment		Visual inspection		1 time		weekly

		30		Blanking and punching		T315/ OP10		S1				Closure height				4770-2.5		Visual inspection		1 time		Each run		Stamping Inspection Record(JYPJ-914871-02)		Notify the quality engineer to handle.

								S2				Feeding step distance				142		Visual inspection, setting		1 time		Each run

								1		Hole size				SC		9+0.7-0.3		Caliper/0.01		3pcs		First, middle(2H), final, each record 1pcs				Handle and maintain the mold according to the "Non-conforming Product Handling Procedure".

								2		Hole spacing				SC		109±0.5		Caliper/0.01		3pcs

								3		Hole spacing				SC		110±0.5		Caliper/0.01		3pcs

								4		General						245.5±0.3		Caliper/0.01		3pcs

								5		Orifice Diameter				SC		8.5+0.7-0.3		Caliper/0.01		3pcs

								6		Slot length				SC		42.8+1-0.6		Caliper/0.01		3pcs

								7		Hole size						9+0.7-0.3		Caliper/0.01		3pcs

								8		Hole spacing						70±0.8		Caliper/0.01		3pcs

								9		Thickness						2.00-0.12		micrometer/0.01		3pcs

								10		Appearance						No missing material, excess material, dents, scratches, or burrs.≤0.3mm		Visual inspection		3pcs

		40		Forming		T200/ OP20		S1				Closure height				392.3±0.3		Visual inspection		1 time		Each run		Stamping Inspection Record(JYPJ-914871-03)		Notify the quality engineer to handle.

								1		Molding width				SC		139+1.2+0.2		Caliper/0.01		3pcs		First, middle(2H), final, each record 1pcs				Handle and maintain the mold according to the "Non-conforming Product Handling Procedure".

								2		Molding height						55.7+0.6-1		Height caliper/0.01		3pcs

										Height difference						≤0.5		Height caliper/0.01		3pcs

								3		Hole edge distance						33.4+0.7-0.9		Height caliper / 0.01		3pcs

								4		Thickness at the bend						2.00-0.2		Micrometer/0.01		3pcs

								5		Appearance						No missing material, excess material, dents, scratches, or cracks.		Visual inspection		3pcs

		50		Semi-finished product inspection				1		Hole size						9+0.7-0.3		Caliper/0.01		5pcs		Each batch		Semi-finished product inspection record(JYPJ-914871-05)		Handle and maintain the mold according to the "Non-conforming Product Handling Procedure".

								2		Hole spacing				SC		109±0.5		Caliper/0.01		5pcs

								3		Hole spacing				SC		110±0.5		Caliper/0.01		5pcs

								4		Orifice Diameter				SC		8.5+0.7-0.3		Caliper/0.01		5pcs

								5		Hole spacing				SC		42.8+1-0.6		Caliper/0.01		5pcs

								6		Hole size						9+0.7-0.3		Caliper/0.01		5pcs

								7		Hole spacing						70±0.8		Vernier caliper / 0.01		5pcs

								8		thickness						2.00-0.12		Micrometer/0.01		5pcs

								9		Molding width				SC		139+1.2+0.2		Caliper/0.01		5pcs

								10		Molding height						55.7+0.6-1		Height caliper/0.01		5pcs

										Size difference						≤0.5		Height caliper/0.01		5pcs

								11		Hole edge distance				SC		33.4+0.7-0.9		Height caliper/0.01		5pcs

								12		Thickness at the bend						2.00-0.2		micrometer/0.01		5pcs

								13		Appearance						No missing material, excess material, dents, scratches, or cracks.burrs≤0.3mm		Visual inspection and comparison of samples		5pcs

								14		Full dimensional report						Qualified full-size report		Caliper/0.01		1 time		1 year		Qualified full dimensional report		Improvement Plan

								15		SPC						CpkReport,Cpk≥1.5		Cpk template		1 time		1 year		Cpk Report

		60		Hot-dip galvanized finished product incoming material inspection				1		Hole size						9±0.5		Caliper/0.01		5pcs		Each batch		Finished Product Inspection Record(JYPJ-914871-06)		Notify SQE, report purchase return

								2		Hole spacing				SC		109±0.5		Caliper/0.01		5pcs

								3		Hole spacing				SC		110±0.5		Caliper/0.01		5pcs

								4		Orifice Diameter				SC		8.5±0.5		Caliper/0.01		5pcs

								5		Hole spacing				SC		42.8±0.8		Caliper/0.01		5pcs

								6		Hole size						9±0.5		Caliper/0.01		5pcs

								7		Hole spacing						70±0.8		Caliper/0.01		5pcs

								8		thickness						2.0+0.2+0.08		Micrometer/0.01		5pcs

								9		Molding width				SC		139+10		Caliper/0.01		5pcs

								10		Molding height						55.7±0.8		Height caliper/0.01		5pcs

										Size difference						≤0.5		Height caliper/0.01		5pcs

								11		Hole edge distance				SC		33.4±0.8		Height caliper/0.01		5pcs

								12		Thickness at the bend						2.0+0.20		Micrometer/0.01		5pcs

								13		Zinc layer thickness				SC		Local≥45, mean≥55um		Thickness gauge/0.1um		10pcs (record 5pcs)		Each case

								14		Appearance						The zinc coating surface is uniformly silvery-white, and the defects are compliant.Zinc excess, spikes, exposed area, color variation, pitting, dirt, deformation, white rust, cracking, indentation		Visual inspection		10pcs (record 5pcs)
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		Doc No.:CP-QM-99999-A

		Control Plan



		Control Plan Number										Key Contact/Phone										Date(Orig.)				Date(Rev.)



		Part Number/Latest Change Level										Core Team										Customer Engineering Approval/Date (If Req'd.)



		Part Name/Description                       										Organization/Factory Approval/Date										Customer Quality Approval/Date (If Req'd.)



		Organization/Plant：										Other Approval/Date (If Req'd)
										Other Approval/Date (If Req'd.)



		Part/Process No.		Process Name/Operation Description				Machine, Device, JIG, Tools for MFG.		Characteristic						Special Characteristics Class		Methods										Reaction plan

										No.		Product		Process				Product/Process/Specification/Tolerance		Evaluation/Measurement technique		Sample				Control methods

																						Size		Frequency

		10.1		Incoming Inspection: 9239-X1 Stainless Steel Hex Bolt Assembly M8*20 A4-80		Package				1.1		 Packaging Information						Check that the actual product matches the label.		Visual inspection		5 pcs		Each batch		Incoming material inspection record (JYPJ-91487-01)		Notify SQE to report the purchase return.

										1.2		Package						The packaging box was not damaged or damp.		Visual inspection		1 time		Each batch

										1.3		Quantity						Check that the actual quantity matches the label and order.		Visual inspection		1 time		Each batch

										1.4		Capacity per bag						4 sets/bag		Visual inspection		30 pcs		Each batch

						9243/Stainless Steel Hex Bolt M8x20 6g A4-80				2.1		Material properties						Verify material certificates and inspection reports.		Visual verification		1 time		Each batch

										2.2		Rod length						20±0.42		Caliper / 0.01		5 pcs		Each batch

										2.3		Head width						13±0.27		Caliper / 0.01		5 pcs		Each batch

										2.4		Head thickness						5.3±0.15		Caliper / 0.01		5 pcs		Each batch

										2.5		Thread						M8-6g Go/No-Go Ring Gauge		Go/No-go ring gauge		5 pcs		Each batch

										2.6		Appearance						No cracks, deformation or other defects		Visual inspection		5 pcs		Each batch

										2.7		Mechanical properties				SC		Supplier report: Tensile strength ≥ 800 MPa		Verify supplier reports		1 time		Each batch

						9665 Stainless Steel Flat Washer 8.4*16*1.6				3.1		Material properties						Verify material certificates and inspection reports.		Visual verification		1 time		Each batch

										3.2		Outer diameter						160-0.43		Caliper / 0.01		5 pcs		Each batch

										3.3		Thickness						1.52-2		Caliper / 0.01		5 pcs		Each batch

										3.4		Appearance						No cracks, deformation or other defects		Visual inspection		5 pcs		Each batch

		10.2		Incoming Inspection 9749-X1 Hot-dip galvanized self-locking nut M8 6H		Package				1.1		 Packaging Information						Check that the actual product matches the label.		Visual inspection		5 pcs		Each batch		Incoming material inspection record (JYPJ-91487-01)		Notify SQE to report the purchase return.

										1.2		Package						The packaging box was not damaged or damp.		Visual inspection		1 time		Each batch

										1.3		Quantity						Check that the actual quantity matches the label and order.		Visual inspection		1 time		Each batch

										1.4		Capacity per bag						4 capsules/bag		Visual inspection		30 pcs		Each batch

						9749 Hot-dip galvanized self-locking nut M8 6H Grade 8				2.1		Material properties						Verify material certificates and inspection reports.		Visual verification		1 time		Each batch

										2.2		Thread						M8-6H Go/No-Go Gauge		Go/No-go gauge		5 pcs		Each batch

										2.3		Head width						13+0.2-0.17		Caliper / 0.01		5 pcs		Each batch

										2.4		Thickness						7.82+0.38-0.08		Caliper / 0.01		5 pcs		Each batch

										2.5		Appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection		5 pcs		Each batch

										2.6		Zinc layer thickness				SC		Locally ≥40µm, average ≥50µm		Thickness gauge/0.1um		5 pcs		Each batch

										2.7		Zinc coating adhesion						Do not fall off		Hammer test		1 pc		Each batch

										2.8		Mechanical properties				SC		Supplier report: Tensile strength ≥ 800 MPa		Verify supplier reports		1 time		Each batch

		10.3		Incoming inspection includes 5040-X1M8 bushing nuts, hot-dip galvanized hex bolts, M8x100 hot-dip galvanized flat washers, and HV200 combination.		Package				1.1		 Packaging Information						Check that the actual product matches the label.		Visual inspection		5 pcs		Each batch		Incoming material inspection record (JYPJ-91487-01)		Notify SQE to report the purchase return.

										1.2		Package						The packaging box was not damaged or damp.		Visual inspection		1 time		Each batch

										1.3		Quantity						Check that the actual quantity matches the label and order.		Visual inspection		1 time		Each batch

										1.4		Capacity per bag						4 sets/bag		Visual inspection		30 pcs		Each batch

						9446 M8 bushing nut				2.1		Material properties						Verify material certificates and inspection reports.		Visual verification		1 time		Each batch

										2.2		Base outer diameter						20+20		Caliper / 0.01		5 pcs		Each batch

										2.3		Base thickness						4.3±0.3		Caliper / 0.01		5 pcs		Each batch

										2.4		Prism width						12.4+0.40		Caliper / 0.01		5 pcs		Each batch

										2.5		Inner diameter						100-0.2		Caliper / 0.01		5 pcs		Each batch

										2.6		Length						55+0.50		Caliper / 0.01		5 pcs		Each batch

										2.7		Thread						M8-6H Go/No-Go Gauge		Go/No-go gauge		5 pcs		Each batch

										2.8		Appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection		5 pcs		Each batch

										2.9		Zinc layer thickness				SC		Locally ≥40µm, average ≥50µm		Thickness gauge/0.1um		5 pcs		Each batch

										2.1		Zinc coating adhesion						Do not fall off		Hammer test		1 pc		Each batch

										2.11		Mechanical properties				SC		Supplier report: Tensile strength ≥ 800 MPa		Verify supplier reports		1 time		Each batch

						9683 hot-dip galvanized hex bolts M8x100 6az 8.8 grade				3.1		Material properties						Verify material certificates and inspection reports.		Visual verification		1 time		Each batch

										3.2		Head side dimensions						13+0.2-0.33		Caliper / 0.01		5 pcs		Each batch

										3.3		Head thickness						5.3+0.35+0.05		Caliper / 0.01		5 pcs		Each batch

										3.4		Rod length						100±0.75		Caliper / 0.01		5 pcs		Each batch

										3.5		Thread						M8 nut through		M8 nuts		5 pcs		Each batch

										3.6		Appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection		5 pcs		Each batch

										3.7		Zinc coating adhesion						Do not fall off		Hammer test		1 pc		Each batch

										3.8		Zinc layer thickness				SC		Locally ≥40µm, average ≥50µm		Thickness gauge/0.1um		5 pcs		Each batch

										3.9		Mechanical properties				SC		Supplier report: Tensile strength ≥ 800 MPa		Verify supplier reports		1 time		Each batch

						150047 Hot-dip galvanized flat gasket				4.1		Material properties						Verify material certificates and inspection reports.		Visual verification		1 time		Each batch

										4.2		Thickness						1.6+0.4-0.1		Caliper / 0.01		5 pcs		Each batch

										4.3		Outer diameter						16+0.2-0.33		Caliper / 0.01		5 pcs		Each batch

										4.4		Inner diameter						8.4+0.12-0.2		Caliper / 0.01		5 pcs		Each batch

										4.5		Appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection		5 pcs		Each batch

										4.6		Zinc coating adhesion						Do not fall off		Hammer test		1 pc		Each batch

										4.7		Zinc layer thickness				SC		Locally ≥40µm, average ≥50µm		Thickness gauge/0.1um		5 pcs		Each batch

										4.8		Mechanical properties				SC		Hardness min HV200		Verify supplier reports		1 time		Each batch

		10.4		 Incoming inspection item 914874: Bushing M8 x 133						1		 Packaging Information						Check that the actual product matches the label.		Visual inspection		5 pcs		Each batch		Check and record the incoming material inspection record (JYPJ-91487-01).		Notify SQE to report the purchase return.

										2		Package						The packaging box was not damaged or damp.		Visual inspection		1 time		Each batch

										3		Quantity						Check that the actual quantity matches the label and order.		Visual inspection		1 time		Each batch

										4		Length						133+0.8-0.2		Caliper / 0.01		5 pcs		Each batch

										5		Outer diameter						16±0.5		Caliper / 0.01		5 pcs		Each batch

										6		Inner diameter						9±0.5		Caliper / 0.01		5 pcs		Each batch

										7		Appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection		5 pcs		Each batch

										8		Zinc coating adhesion						Do not fall off		Hammer test		1 pc		Each batch

										9		Zinc layer thickness				SC		Locally ≥40µm, average ≥50µm		Thickness gauge/0.1um		5 pcs		Each batch

										10		Mechanical properties				SC		Raw material report: S355MC/Q355B or 10B21; Finished product hardness (min): HV190		Verify supplier reports		1 time		Each batch

		10.5		Incoming Inspection 9469 Hot-dip galvanized nuts M8 6H Grade 8						1		 Packaging Information						Check that the actual product matches the label.		Visual inspection		5 pcs		Each batch		Incoming material inspection record (JYPJ-91487-01)		Notify SQE to report the purchase return.

										2		Package						The packaging box was not damaged or damp.		Visual inspection		1 time		Each batch

										3		Quantity						Check that the actual quantity matches the label and order.		Visual inspection		1 time		Each batch

										4		Opposite side dimensions						13+0.2-0.17		Caliper / 0.01		5 pcs		Each batch

										5		Thickness						6.62+0.38-0.08		Caliper / 0.01		5 pcs		Each batch

										6		Thread						M8-6H Go/No-Go Gauge		Go/No-go gauge		5 pcs		Each batch

										7		Appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection		5 pcs		Each batch

										8		Zinc coating adhesion						Do not fall off		Hammer test		1 pc		Each batch

										9		Zinc layer thickness				SC		Locally ≥40µm, average ≥50µm		Thickness gauge/0.1um		5 pcs		Each batch

										10		Mechanical properties				SC		Supplier report: Tensile strength ≥ 800 MPa		Verify supplier reports		1 time		Each batch

		10.6		Incoming inspection: 50406 hot-dip galvanized bolts, M8x160, 6az, grade 8.8.						1		 Packaging Information						Check that the actual product matches the label.		Visual inspection		5 pcs		Each batch		Incoming material inspection record (JYPJ-91487-01)		Notify SQE to report the purchase return.

										2		Package						The packaging box was not damaged or damp.		Visual inspection		1 time		Each batch

										3		Quantity						Check that the actual quantity matches the label and order.		Visual inspection		1 time		Each batch

										4		Material properties						Verify material certificates and inspection reports.		Visual verification		1 time		Each batch

										5		Head side dimensions						13+0.2-0.33		Caliper / 0.01		5 pcs		Each batch

										6		Head thickness						5.3+0.44-0.14		Caliper / 0.01		5 pcs		Each batch

										7		Rod length						160±2		Caliper / 0.01		5 pcs		Each batch

										8		Thread						M8 nut through		M8 nuts		5 pcs		Each batch

										9		Appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection		5 pcs		Each batch

										10		Zinc coating adhesion						Do not fall off		Hammer test		1 pc		Each batch

										11		Zinc layer thickness				SC		Locally ≥40µm, average ≥50µm		Thickness gauge/0.1um		5 pcs		Each batch

										12		Mechanical properties				SC		Supplier report: Tensile strength ≥ 800 MPa		Verify supplier reports		1 time		Each batch

		10.7		Incoming Inspection: Instruction Manual						1		Quantity						Check if the actual quantity matches the order.		Visual inspection		1 time		Each batch		Incoming material inspection record (JYPJ-91487-01)		Notify SQE to report the purchase return.

										2		Size						B5		Visual inspection, samples		5 pcs		Each batch

										3		Revision						SXK1258285_1 Rev A		Visual inspection		5 pcs		Each batch

		10.8		Incoming Inspection: Carton box						1		Quantity						Check that the actual quantity matches the label and order.		Visual inspection		1 time		Each batch		Incoming material inspection record (JYPJ-91487-01)		Notify SQE to report the purchase return.

										2		Specifications/External Dimensions						(376*177*78)±2		Measuring tape/seal sample		5 pcs		Each batch

										3		Thickness						4±0.5		Caliper / 0.01		5 pcs		Each batch

										4		Printed content						Logo size and position		Visually check the sample		5 pcs		Each batch

										5		Cardboard box (font color)						Font color NCS:S 9000-N		Check color swatches/samples		5 pcs		Each batch

		20		Storage				Forklift		1				Label information				Correct and complete labeling		Visual inspection		1 time		Each batch		NA		Warehouse Management Procedures

										2				Stock quantity				The inventory quantity meets the requirements of the production plan.		Inventory quantity and cycle statistics		1 time		weekly

										3				First-in, first-out				Batch Identifier		Visual inspection		1 time		Each batch

										4				Storage environment				A dry, immersion-proof environment		Visual inspection		1 time		weekly

		30		Assembly and combination equipment connection plate assembly 91487-OP10				Assembly fixture 91487		1		Appearance of stamped parts						The zinc coating surface is uniformly silvery-white, and the defects are compliant.Zinc excess, spikes, exposed area, color variation, pitting, dirt, deformation, white rust, cracking, indentation		Visual inspection		Operators: 100%; Inspectors: 1 record of 5 pcs inspected at the beginning, middle (2 hours), and end.		Each batch		Assembly and packaging inspection record (JYPJ-91487-02)		According to the "Non-conforming Product Handling Procedure"

										2		Fastener appearance						Defects are compliant. Zinc excess, deformation, thread damage, exposed area, dirt, white rust, cracking.		Visual inspection				Each batch

										3		914872 0-30 scale						Clear and complete		Visual inspection				Each batch

										4		Complete set						No missing parts found. 
1. (1 pc) 914871 
2. (1 pc) 914872 
3. (2 pcs) 914874 Sleeve 
4. (2 pcs) 50406 Hot-dip galvanized hex bolt M8x160 
5. (4 pcs) 150047 Hot-dip galvanized flat washer 8.4x16x1.6 
6. (2 pcs) 9469 Hot-dip galvanized nut M8		Visual inspection, samples				Each batch

										5		Rotation						Flexible rotation		Twisting back and forth				Each batch

										6		Nut torque						3Nm-10Nm		Torque wrench / 1Nm				Each batch

		40		Package				Workbench		1		Appearance of stamped parts						The zinc coating surface is uniformly silvery-white, and the defects are compliant.Zinc excess, spikes, exposed area, color variation, pitting, dirt, deformation, white rust, cracking, indentation		Visual inspection		Operators: 100%; Inspectors: 1 record of 5 pcs inspected at the beginning, middle (2 hours), and end.		Each batch		Assembly and packaging inspection record (JYPJ-91487-02)		According to the "Non-conforming Product Handling Procedure"

										2		Complete set						No missing items: 
1. (1 pc) 91487 label 
2. (1 pc) 91487-OP10 Equipment connection board assembly 
3. (1 pc) 914873 
4. (1 pc) 914874 
5. (2 pcs) 9239-X1 fastener kit 
6. (1 pc) 9749-X1 fastener kit 
7. (1 pc) 5040-X1 
8. (1 pc) Installation instructions		Counting, samples				Each batch

										3		Label						Product number and correct pasting location		Visual verification				Each batch

										4		Packaging box appearance						No deformation or damage		Visual inspection				Each batch

										5		Weighing				SC		Average weight: 10 sets +/- 50g (reference weight: 2504g)		Electronic scale / 0.1g				Each batch

										6		Stacking method						According to work standards and samples		Visual inspection				Each batch

		50.1		Packing wooden boxes						1		Stacking method						The orientation and number of layers should be as shown in the diagram "91487 Packing".		Visual inspection		Operators 100%; Inspectors 100%		Each batch		NA		According to the "Non-conforming Product Handling Procedure"

										2		Packing quantity						144 boxes		Visual verification				Each batch		NA

										3		Wooden box exterior						No deformation or damage, connections are secure.		Visual inspection				Each batch		NA

		50.2		Wooden box packing						1		Box sealing screws						 Use 3 screws on each of the two short sides and 4 screws on each of the two long sides. The height of the screw head from the sealing plate should be controlled within 0.5 mm.		Visual inspection		Operators 100%; Inspectors 100%		Each batch		NA		According to the "Non-conforming Product Handling Procedure"

										2		Packing tape quantity						2 horizontal lines, 2 vertical lines		Visual inspection				Each batch		NA

										3		Packing strap direction						Vertical base		Visual inspection				Each batch		NA

										4		Packing strap elasticity						Straighten		Visual and tactile				Each batch		NA

										5		Number of wrapping film turns						More than 2 laps		Visual inspection				Each batch		NA

										6		Label						Product number (91487), correct pasting position.		Visual inspection				Each batch		NA

										7		Wheat head						The text is clear, the capacity is 144 boxes, and the order number is correct.		Visual inspection				Each batch		NA

		60.1		Palletizing						1		Stacking method						The orientation and number of layers should be as shown in the diagram "91487 Packing".		Visual inspection		Operators 100%; Inspectors 100%		Each batch		NA		According to the "Non-conforming Product Handling Procedure"

										2		Packing quantity						144 boxes		Counting and checking				Each batch		NA

		60.2		Pallet Packing						1		Cardboard plate position and quantity						One sheet each on the front, back, left, right, and top; the edges of the plates should be flush with the edges of the stacked cardboard boxes.		Visual inspection		Operators 100%; Inspectors 100%		Each batch		NA		According to the "Non-conforming Product Handling Procedure"

										2		Bending edge dimensions						9-10CM		tape measure				Each batch		NA

										3		Packing tape quantity						4 horizontal lines and 2 vertical lines		Visual inspection				Each batch		NA

										4		Packing strap direction						Vertical base		Visual inspection				Each batch		NA

										5		Packing strap elasticity						Straighten		Visual and tactile				Each batch		NA

										6		Number of wrapping film turns						More than 5 laps		Visual inspection				Each batch		NA

										7		Label						Product number (91487), correct pasting position.		Visual inspection				Each batch		NA

										8		Wheat head						The text is clear, the capacity is 144 boxes, and the order number is correct.		Visual inspection				Each batch		NA
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PSPVR



		Doc No.:PS-QM-99999-A

		Preparation for Serial Process Verification Run

		Project name:						Document number:

								Initial Date:

								Modified date:

		xxxx

		Process step 1: 						Estimated pass rate: 

		Process flow

		statistical data















		Important features		NO.		Test		Require		Description







		Process step 2: 						Estimated pass rate: 

		Process flow

		statistical data















		Important features				Test		Require		Description











EXAMPLE PSPVR



		Doc No.:PS-QM-99999-A

		Preparation for Serial Process Verification Run

		Project name:						Document number:

								Initial Date:

								Modified date:



		Process step 1: Blanking OP10						Estimated pass rate: 99.6%

		Process flow		Production will run on a single shift. The punch can process 1pcs product per punch. Cpk will measure 5pcs product per 100 strokes. One material batch will be used. 125 sections will be retained for statistical analysis. SPVR requires 8 hours of production time.

		statistical data		1		Total production, expected ≥4000pcs

				2		Quantity of defective products (sorted by scrap reason)

				3		Count the number and sampling time of samples used for Cpk production

				4		time to start

				5		time to close

				6		Time and reason for downtime*

				7		total running time

				*Downtime/Total run time (excluding startup and shutdown), should be ≤ 0.2

		Important features		NO.		Test		Require		Description

				1		Cpk ≥ 1.5		118.8 +0.6/ -1 mm		Hole pattern

				2		Cpk ≥ 1.5		11.2 + 0.7/ -0.3 mm		Hole size

				3		Cpk ≥ 1.5		45 ±0.8 mm		Hole pattern

				4		Cpk ≥ 1.5		11 +0.7/-0.3 mm		Hole size

		Process step 2: Forming1 OP20						Estimated pass rate: 99.6%

		Process flow		Production will run on a single shift. The punch can process 1pcs product per punch. Cpk will measure 5pcs product per 100 strokes. One material batch will be used. 125 sections will be retained for statistical analysis. SPVR requires 8 hours of production time.

		statistical data		1		Total production, expected ≥1300pcs

				2		Quantity of defective products (sorted by scrap reason)

				3		Count the number and sampling time of samples used for Cpk production

				4		time to start

				5		time to close

				6		Time and reason for downtime*

				7		total running time

				*Downtime/Total run time (excluding startup and shutdown), should be ≤ 0.2

		Important features				Test		Require		Description

				1		Cpk ≥ 1.5		30+1.2/+0.2 mm 		Opening

				2		Cpk ≥ 1.5		45+0.7/-0.9 mm 		Hole pattern

		Process step 1: Assembly						Estimated pass rate: 99.8%

		Process flow		Production will run on a single shift. The inspection of the material is 5pcs at the beginning of each hour, and after 1 pc every 15 minutes, the inspection must validate that the components are complete (see sheet SOP 5072) SPVR requires 8 hours of production time.

		statistical data		1		Total production, expected ≥1500 pcs

				2		Quantity of defective products (sorted by scrap reason)

				3		time to start

				4		time to close

				5		Time and reason for downtime*

				6		total running time

				*Downtime/Total run time (excluding startup and shutdown), should be ≤ 0.2

		Process step 1: Packaging						Estimated pass rate: 99.8%

		Process flow		Production will run on a single shift. The punch can process 1pcs product per punch. Cpk will measure 5pcs product per 100 strokes. One material batch will be used. 125 sections will be retained for statistical analysis. SPVR requires 8 hours of production time.

		statistical data		1		Total production, expected ≥3000pcs

				2		Quantity of defective products (sorted by scrap reason)

				3		time to start

				4		time to close

				5		Time and reason for downtime*

				6		total running time

				*Downtime/Total run time (excluding startup and shutdown), should be ≤ 0.2
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Fasteners



		Doc No.:SSC-QM-99999-A

		Control Plan - Fasteners

		PN:				Model：

		Grade：				Finishing：

		Control Points		Specification/Tolerance				Sampling Frequency

		1.Raw Material











		2.Process











		3.Outgoing Quality Control















HDG Plant



		Doc No.:SSC-QM-99999-A

		Control Plan - HDG Plant

		PN:				Thickness：

		Grade：				Finishing：

		Control Points		Specification/Tolerance				Sampling Frequency

		1.Process











		2.Outgoing Quality Control















Steel plant



		Doc No.:SC-QM-99999-A

		Control Plan - Steel Plant

		Part Number		Material Type		Certificates







EXAMPLE SUB-SUPPLIER Q-PLAN

		FASTENERS										HDG



		Doc No.:SC-QM-99999-A										Doc No.:SC-QM-99999-A

		Control Plan - 99999										Control Plan - 99999

		PN:		Hex head bolt		Model：		M10-P1.50X50 6az				PN:				Model：

		Grade：		CL 8.8		Finishing：		HDG				Grade：				Finishing：		HDG

		Control Points		Specification/Tolerance				Sampling Frequency				Control Points		Specification/Tolerance				Sampling Frequency

		1.Raw Material										1.Process

		Type, chemical properties		35K,C:0.32-0.38;Si:0.1-0.35;Mn:0.6-0.9;P:≤0.025;S≤0.025;Cr:≤0.2;Ni:≤0.2;Cu:≤0.2				1 coil/oven				Coating thickness		2≤ material＜3mm, min 55um
3≤ material≤6mm, min 70um
measuring points min 5 cm from beginning  / end of profile and min 1 cm of edge unbows .according to standars 1461				10 pcs/batch

		Appearance		No burrs, no dents, no damage, no cracks				5 coils/oven

		Diameter		Φ10±0.2				5 coils/oven				Excess zinc		Visual inspection
Non coupling surface
-height≤1.5mm 

Coupling surface
-height ≤0.5mm
-no interference in assembly
-no indistinguishable markings				100%

		1/3 cold heading		No visible crack				1 coil/oven				Zinc Spikes		Visual inspection
No zinc spikes				100%

		2.Process										Exposed Area		Visual inspection
Single area≤4mm2				100%

		Dimension, appearance inspection

		Length		49.5mm-50.5mm				5pcs/case				Color Variation		Visual inspection
Total area of obvious color variation ≤ 20cm2				100%

		Across flats		15.73mm-16.00mm				5pcs/case				Pittings		Visual inspection
-height of pittings ≤0.5mm
-for height of pittings 0.5mm-1.5mm, density≤5pcs/dm2
-no interference in assembly				100%

		Thickness		6.22mm-6.58mm				5pcs/case				Dirt		Visual inspection
Area of single black patches or rust patches ≤25mm2				100%

		Diagonal		17.59mm-17.77mm				5pcs/case				Deformation		Visual inspection
-no visible deformation
-no interference in assembly				100%

		Thread diameter (before coating)		9.434mm-9.670mm				5pcs/case				White Rust		Visual inspection
No white rust				100%

		Thread tolerance
(before coating)		M10*1.5-6az				5pcs/case

		Appearance		Clear head markings, no burrs, no dents, no damage, no creases/marks on the supporting surface, no lumps, no cracks, no misaligned teeth, no crooked teeth, no rotten teeth, and no semi-finished/defective products. Issues such as missed plating, zinc liquid hanging on the head, and thread fluid accumulation.				20pcs/case

		Mechanical properties

		Tensile strength		≥800Mpa				3pcs/case

		Hardness		22HRC-32HRC				3pcs/case

		Coating

		Zinc thickness		Local≥40um, Mean≥50um				5pcs/case

		Adhesion		Hammer test				5pcs/case

		3.Outgoing Quality Control

		Dimension, appearance inspection

		Length		49.5mm-50.5mm				5pcs/batch

		Across flats		15.73mm-16.00mm				5pcs/batch

		Thickness		6.22mm-6.58mm				5pcs/batch

		Diagonal		17.59mm-17.77mm				5pcs/batch

		Thread tolerance
(after coating)		M10*1.5-6az				5pcs/batch

		Appearance		Clear head markings, no burrs, no dents, no damage, no creases/marks on the supporting surface, no lumps, no cracks, no misaligned teeth, no crooked teeth, no rotten teeth, and no semi-finished/defective products. Issues such as missed plating, zinc liquid hanging on the head, and thread fluid accumulation.				20pcs/batch

		Mechanical properties

		Tensile strength		≥800Mpa				3pcs/batch

		Hardness		22HRC-32HRC				3pcs/batch

		Coating

		Zinc thickness		Local≥40um, Mean≥50um				5pcs/batch

		Adhesion		Hammer test				5pcs/batch
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Cover 



		Doc No.:GRR-QM-99999-A

		Measurement system analysis





		Gauge name:

		Gauge No.:

		Measuring range:

		Gauge type:





































































































































































































































































































































Data (Distance)



		Doc No.:GRR-QM-99999-A

												Gage Repeatability and Reproducibility Data Sheet

		Gauge name:														Part name:								Date of measurement:

		Gauge No.:														Measurement parameters:								Evaluators:

		Measuring range:														Parameter specifications:

		No. of evaluators						2		Part Number																Number:		10		Average value

		No. of tests						2		1		2		3		4		5		6		7		8		9		10

		1.						1																						ERROR:#DIV/0!

		2.						2																						ERROR:#DIV/0!

		3.						3																						

		4.						Mean		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!

		5.						Range		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.0000

		6.						1																						ERROR:#DIV/0!

		7.						2																						ERROR:#DIV/0!

		8.						3																						

		9.						Mean		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!

		10.						Range		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.0000

		11.						1																						ERROR:#DIV/0!

		12.						2																						ERROR:#DIV/0!

		13.						3																						

		14.						Mean		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!

		15.						Range		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000				0.0000

				Part mean						ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!

																																ERROR:#DIV/0!

				Range mean														0										Test qty.		2		3

				Maximum mean difference														ERROR:#DIV/0!										D4		3.27		2.57

				Upper mean limit										ERROR:#DIV/0!				Upper limit of range						0.0000				D3		0		0

				Lower mean limit										ERROR:#DIV/0!				Lower limit of range						0				A2		1.88		1.02

		Note:		Circle those values that exceed the control limits. Find out the cause and correct it. These readings were repeated or rejected by the same assessor using the original instrument

				And average again from that remaining observation and calculate R and the limit value.



		
Xbar Chart



								UCLx =		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

								LCLx =		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

								UCLR =		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000

								LCLR =		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000



		
Range Chart















A Evaluator

1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	





B Evaluator

1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	





A Evaluator

1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	





C Evaluator

1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	





B Evaluator

1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	





C Evaluator

1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	





Xbar Chart (total)

1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	







Analysis (Distance)



		Doc No.:GRR-QM-99999-A

		Gage Repeatability and Reproducibility Analysis Table

				Gauge name:												Part name:										Date of analysis:		

				Gauge No.:												Measurement parameters:										Evaluator:		

				Measuring range:												Parameter specifications:												Number of appraisers:						2

				From Datasheet:				0.000				ERROR:#DIV/0!						ERROR:#DIV/0!						Number of tests R =		2		Number of parts n =						10

				Measurement system analysis																				% Total Variation (TV)

				Repeatability-Equipment Variation (EV)

																										= 		100×（		0.000		ERROR:#DIV/0!		）

				= 		0.000		0.89												Qty. of tests		K1				= 		ERROR:#DIV/0!

				= 		0.000														2		0.8862

																				3		0.5908

				Reproducibility-Human Variation (AV)

																										= 		100×（		ERROR:#DIV/0!		ERROR:#DIV/0!		)

				= 		ERROR:#DIV/0!		0.71		0.000		10		2						Qty. of evaluations		K2				= 		ERROR:#DIV/0!

				= 		ERROR:#DIV/0!														2		0.7071

																				3		0.5231

				Repeatability and reproducibility (R & R)																Qty. of parts		K3

																				2		0.7071				= 		100×（		ERROR:#DIV/0!		ERROR:#DIV/0!		)

				= 		0.000		ERROR:#DIV/0!												3		0.5231				= 		ERROR:#DIV/0!

				= 		ERROR:#DIV/0!														4		0.4467

																				5		0.4030

				Part Variation (PV)																6		0.3742

																				7		0.3534				= 		100×（		ERROR:#DIV/0!		ERROR:#DIV/0!		)

				= 		ERROR:#DIV/0!		0.31												8		0.3375				= 		ERROR:#DIV/0!

				= 		ERROR:#DIV/0!														9		0.3249

																				10		0.3146

				Total Variation (TV)

																										=		1.41×(		ERROR:#DIV/0!		ERROR:#DIV/0!		)

				= 		ERROR:#DIV/0!		ERROR:#DIV/0!																		=		ERROR:#DIV/0!

				= 		ERROR:#DIV/0!





				Judgement:		ERROR:#DIV/0!



		Follow-up matters







		 Remark 

				All calculations are based on the expectation of 5.15σ (99.0% of the area below the normal distribution curve).

				K1 is 5.15/D2, where D2 depends on the number of tests (m) and the product of the number of parts and the assessor (G), and is assumed to be greater than 15.

				AV-If there is a negative value under the radical sign in the calculation, the evaluator variation defaults to 0.

				K2 is 5.15/D2 *, where D2 * depends on the number of assessors (m) and (G), and G is 1 because only one pole difference is calculated.

				K3 is 5.15/D2 *, where D2 * depends on the number of parts (m) and (G), and G is 1 because only the single pole difference is calculated.









EXAMPLE Data (9) 

		ERROR:#VALUE!

		Doc No.:GRR-QM-99999-A

												Gage Repeatability and Reproducibility Data Sheet

		Gauge name:						Caliper								Part name:								Date of measurement:		11/4/25

		Gauge No.:								U5-878						Measurement parameters:		9						Evaluators:		AAA，BBB，CCC

		Measuring range:								0-200						Parameter specifications:		DISTANCE

		No. of evaluators						3		Part Number																Number:		10		Average value

		No. of tests						3		1		2		3		4		5		6		7		8		9		10

		1.		AAA				1		9.15		9.11		9.12		9.20		9.11		9.15		9.11		9.38		9.11		9.02		9.1460

		2.						2		9.15		9.11		9.12		9.20		9.11		9.15		9.11		9.38		9.12		9.03		9.1480

		3.						3		9.15		9.12		9.12		9.20		9.12		9.15		9.11		9.38		9.10		9.03		9.1480

		4.						Mean		9.150		9.113		9.120		9.200		9.113		9.150		9.110		9.380		9.110		9.027				9.1473

		5.						Range		0.000		0.010		0.000		0.000		0.010		0.000		0.000		0.000		0.020		0.010				0.0050

		6.		BBB				1		9.15		9.11		9.12		9.20		9.12		9.15		9.14		9.38		9.11		9.02		9.1500

		7.						2		9.15		9.11		9.12		9.20		9.11		9.16		9.11		9.38		9.11		9.02		9.1470

		8.						3		9.14		9.11		9.12		9.21		9.10		9.15		9.12		9.37		9.11		9.02		9.1450

		9.						Mean		9.147		9.110		9.120		9.203		9.110		9.153		9.123		9.377		9.110		9.020				9.1473

		10.						Range		0.010		0.000		0.000		0.010		0.020		0.010		0.030		0.010		0.000		0.000				0.0090

		11.		CCC				1		9.15		9.11		9.12		9.20		9.11		9.15		9.12		9.38		9.12		9.02		9.1480

		12.						2		9.17		9.14		9.12		9.20		9.11		9.15		9.11		9.37		9.12		9.03		9.1520

		13.						3		9.14		9.10		9.12		9.20		9.12		9.15		9.11		9.38		9.10		9.02		9.1440

		14.						Mean		9.153		9.117		9.120		9.200		9.113		9.150		9.113		9.377		9.113		9.023				9.1480

		15.						Range		0.030		0.040		0.000		0.000		0.010		0.000		0.010		0.010		0.020		0.010				0.0130

				Part mean						9.150		9.113		9.120		9.201		9.112		9.151		9.116		9.378		9.111		9.023				9.1476

																																0.3544

				Range mean														0.009										Test qty.		2		3

				Maximum mean difference														0.0007										D4		3.27		2.57

				Upper mean limit										9.1567				Upper limit of range						0.0231				D3		0		0

				Lower mean limit										9.1384				Lower limit of range						0				A2		1.88		1.02

		Note:		Circle those values that exceed the control limits. Find out the cause and correct it. These readings were repeated or rejected by the same assessor using the original instrument

				And average again from that remaining observation and calculate R and the limit value.



		
Xbar Chart



								UCLx =		9.1567		9.1567		9.1567		9.1567		9.1567		9.1567		9.1567		9.1567		9.1567		9.1567

								LCLx =		9.1384		9.1384		9.1384		9.1384		9.1384		9.1384		9.1384		9.1384		9.1384		9.1384

								UCLR =		0.0231		0.0231		0.0231		0.0231		0.0231		0.0231		0.0231		0.0231		0.0231		0.0231

								LCLR =		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000		0.0000



		
Range Chart















A Evaluator

1	2	3	4	5	6	7	8	9	10	9.15	9.1133333333333315	9.1199999999999992	9.1999999999999993	9.1133333333333315	9.15	9.11	9.3800000000000008	9.11	9.0266666666666655	1	2	3	4	5	6	7	8	9	10	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	1	2	3	4	5	6	7	8	9	10	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	





B Evaluator

1	2	3	4	5	6	7	8	9	10	9.1466666666666665	9.11	9.1199999999999992	9.2033333333333331	9.11	9.1533333333333342	9.1233333333333331	9.3766666666666669	9.11	9.02	1	2	3	4	5	6	7	8	9	10	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	1	2	3	4	5	6	7	8	9	10	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	





A Evaluator

1	2	3	4	5	6	7	8	9	10	0	9.9999999999997868E-3	0	0	9.9999999999997868E-3	0	0	0	1.9999999999999574E-2	9.9999999999997868E-3	1	2	3	4	5	6	7	8	9	10	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	0	0	0	0	0	0	0	0	0	0	





C Evaluator

1	2	3	4	5	6	7	8	9	10	9.1533333333333342	9.1166666666666671	9.1199999999999992	9.1999999999999993	9.1133333333333315	9.15	9.1133333333333315	9.3766666666666669	9.1133333333333315	9.0233333333333317	1	2	3	4	5	6	7	8	9	10	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	1	2	3	4	5	6	7	8	9	10	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	





B Evaluator

1	2	3	4	5	6	7	8	9	10	9.9999999999997868E-3	0	0	1.0000000000001563E-2	1.9999999999999574E-2	9.9999999999997868E-3	3.0000000000001137E-2	1.0000000000001563E-2	0	0	1	2	3	4	5	6	7	8	9	10	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	0	0	0	0	0	0	0	0	0	0	





C Evaluator

1	2	3	4	5	6	7	8	9	10	2.9999999999999361E-2	4.0000000000000924E-2	0	0	9.9999999999997868E-3	0	9.9999999999997868E-3	1.0000000000001563E-2	1.9999999999999574E-2	9.9999999999997868E-3	1	2	3	4	5	6	7	8	9	10	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	2.3130000000000265E-2	0	0	0	0	0	0	0	0	0	0	





Xbar Chart (total)

1	2	3	4	5	6	7	8	9	10	9.15	9.1133333333333315	9.1199999999999992	9.1999999999999993	9.1133333333333315	9.15	9.11	9.3800000000000008	9.11	9.0266666666666655	1	2	3	4	5	6	7	8	9	10	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	9.1567355555555565	1	2	3	4	5	6	7	8	9	10	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1383755555555553	9.1466666666666665	9.11	9.1199999999999992	9.2033333333333331	9.11	9.1533333333333342	9.1233333333333331	9.3766666666666669	9.11	9.02	9.1533333333333342	9.1166666666666671	9.1199999999999992	9.1999999999999993	9.1133333333333315	9.15	9.1133333333333315	9.3766666666666669	9.1133333333333315	9.0233333333333317	







EXAMPLE Analysis (9)

		ERROR:#VALUE!

		Doc No.:GRR-QM-99999-A

		Gage Repeatability and Reproducibility Analysis Table

				Gauge name:		Caliper										Part name:										Date of analysis:		11/4/25

				Gauge No.:		U5-878										Measurement parameters:		9								Evaluator:		AAA，BBB，CCC

				Measuring range:		0-200										Parameter specifications:		DISTANCE										Number of appraisers:						3

				From Datasheet:				0.009				0.0007						0.354						Number of tests R =		3		Number of parts n =						10

				Measurement system analysis																				% Total Variation (TV)

				Repeatability-Equipment Variation (EV)

																										= 		100×（		0.005		0.112		）

				= 		0.009		0.59												Qty. of tests		K1				= 		4.8%

				= 		0.005														2		0.8862

																				3		0.5908

				Reproducibility-Human Variation (AV)

																										= 		100×（		0.000		0.112		)

				= 		0.001		0.52		0.005		10		3						Qty. of evaluations		K2				= 		0.0%

				= 		0.0000														2		0.7071

																				3		0.5231

				Repeatability and reproducibility (R & R)																Qty. of parts		K3

																				2		0.7071				= 		100×（		0.005		0.112		)

				= 		0.005		0.000												3		0.5231				= 		4.8%

				= 		0.005														4		0.4467

																				5		0.4030

				Part Variation (PV)																6		0.3742

																				7		0.3534				= 		100×（		0.112		0.112		)

				= 		0.3544		0.31												8		0.3375				= 		99.9%

				= 		0.112														9		0.3249

																				10		0.3146

				Total Variation (TV)

																										=		1.41×(		0.112		0.005		)

				= 		0.005		0.112																		=		29.569

				= 		0.112





				Judgement:		%R＆R＜10%，Measurement system is acceptable！



		Follow-up matters







		 Remark 

				All calculations are based on the expectation of 5.15σ (99.0% of the area below the normal distribution curve).

				K1 is 5.15/D2, where D2 depends on the number of tests (m) and the product of the number of parts and the assessor (G), and is assumed to be greater than 15.

				AV-If there is a negative value under the radical sign in the calculation, the evaluator variation defaults to 0.

				K2 is 5.15/D2 *, where D2 * depends on the number of assessors (m) and (G), and G is 1 because only one pole difference is calculated.

				K3 is 5.15/D2 *, where D2 * depends on the number of parts (m) and (G), and G is 1 because only the single pole difference is calculated.









Appendix 1



				Subgroup		A2		D3		D4		d2

				2		1.880		0.000		3.267		1.128

				3		1.023		0.000		2.575		1.693

				4		0.729		0.000		2.282		2.059

				5		0.577		0.000		2.115		2.326

				6		0.483		0.000		2.004		2.534

				7		0.419		0.076		1.924		2.704

				8		0.373		0.136		1.864		2.847

				9		0.337		0.184		1.816		2.970

				10		0.308		0.223		1.777		3.078

				11		0.285		0.256		1.744		3.173

				12		0.266		0.284		1.716		3.258

				13		0.249		0.308		1.692		3.336

				14		0.235		0.329		1.671		3.407

				15		0.223		0.348		1.652		3.472





Appendix 2





				The degree of freedom V				Subgroup capacity m

				d2*				2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

				Number of subgroups		1		1.0		2.0		2.9		3.8		4.7		5.5		6.3		7.0		7.7		8.3		9.0		9.6		10.2		10.8		11.3		11.9		12.4		12.9		13.4

								1.41421		1.91155		2.23887		2.48124		2.67253		2.82981		2.96288		3.07794		3.17905		3.26909		3.35016		3.42378		3.49116		3.55333		3.61071		3.66422		3.71424		3.76118		3.80537

						2		1.9		3.8		5.7		7.5		9.2		10.8		12.3		13.8		15.1		16.5		17.8		19.0		20.2		21.3		22.4		23.5		24.5		25.5		26.5

								1.27931		1.80538		2.15069		2.40484		2.60438		2.76779		2.90562		3.02446		3.12869		3.22134		3.30463		3.38017		3.44922		3.51287		3.57156		3.62625		3.67734		3.72524		3.77032

						3		2.8		5.7		8.4		11.1		13.6		16.0		18.3		20.5		22.6		24.6		26.5		28.4		30.1		31.9		33.5		35.1		36.7		38.2		39.7

								1.23105		1.76858		2.12049		2.37883		2.58127		2.74681		2.88628		3.00643		3.11173		3.20526		3.28931		3.36550		3.43512		3.49927		3.55842		3.61351		3.66495		3.71319		3.75857

						4		3.7		7.5		11.2		14.7		18.1		21.3		24.4		27.3		30.1		32.7		35.3		37.7		40.1		42.4		44.6		46.7		48.8		50.8		52.8

								1.20621		1.74989		2.10522		2.36571		2.56964		2.73626		2.87656		2.99737		3.10321		3.19720		3.28163		3.35815		3.42805		3.49246		3.55183		3.60712		3.65875		3.70715		3.75268

						5		4.6		9.3		13.9		18.4		22.6		26.6		30.4		34.0		37.5		40.8		44.0		47.1		50.1		52.9		55.7		58.4		61.0		63.5		65.9

								1.19105		1.73857		2.09601		2.35781		2.56263		2.72991		2.87071		2.99192		3.09808		3.19235		3.27701		3.35372		3.42381		3.48836		3.54787		3.60328		3.65502		3.70352		3.74914

						6		5.5		11.1		16.7		22.0		27.0		31.8		36.4		40.8		45.0		49.0		52.8		56.5		60.1		63.5		66.8		70.0		73.1		76.1		79.1

								1.18083		1.73099		2.08985		2.35253		2.55795		2.72567		2.86680		2.98829		3.09467		3.18911		3.27392		3.35077		3.42097		3.48563		3.54522		3.60072		3.65253		3.70109		3.74678

						7		6.4		12.9		19.4		25.6		31.5		37.1		42.5		47.6		52.4		57.1		61.6		65.9		70.0		74.0		77.9		81.6		85.3		88.8		92.2

								1.17348		1.72555		2.08543		2.34875		2.55460		2.72263		2.86401		2.98568		3.09222		3.18679		3.27172		3.34866		3.41894		3.48368		3.54333		3.59888		3.65075		3.69936		3.74509

						8		7.2		14.8		22.1		29.2		36.0		42.4		48.5		54.3		59.9		65.2		70.3		75.2		80.0		84.6		89.0		93.3		97.4		101.4		105.3

								1.16794		1.72147		2.08212		2.34591		2.55208		2.72036		2.86192		2.98373		3.09039		3.18506		3.27006		3.34708		3.41742		3.48221		3.54192		3.59751		3.64941		3.69806		3.74382

						9		8.1		16.6		24.9		32.9		40.4		47.7		54.5		61.1		67.3		73.3		79.1		84.6		90.0		95.1		100.1		104.9		109.5		114.1		118.5

								1.16361		1.71828		2.07953		2.34370		2.55013		2.71858		2.86028		2.98221		3.08896		3.18370		3.26878		3.34585		3.41624		3.48107		3.54081		3.59644		3.64838		3.69705		3.74284

						10		9.0		18.4		27.6		36.5		44.9		52.9		60.6		67.8		74.8		81.5		87.9		94.0		99.9		105.6		111.2		116.5		121.7		126.7		131.6

								1.16014		1.71573		2.07746		2.34192		2.54856		2.71717		2.85898		2.98100		3.08781		3.18262		3.26775		3.34486		3.41529		3.48016		3.53993		3.59559		3.61755		3.69625		3.74205

						11		9.9		20.2		30.4		40.1		49.4		58.2		66.6		74.6		82.2		89.6		96.6		103.4		109.9		116.2		122.3		128.1		133.8		139.4		144.7

								1.15729		1.71363		2.07577		2.34048		2.54728		2.71600		2.85791		2.98000		3.08688		3.18174		3.26690		3.34406		3.41452		3.47941		3.53921		3.59489		3.64687		3.69558		3.74141

						12		10.7		22.0		33.1		43.7		53.8		63.5		72.6		81.3		89.7		97.7		105.4		112.7		119.9		126.7		133.3		139.8		146.0		152.0		157.9

								1.15490		1.71189		2.07436		2.33927		2.54621		2.71504		2.85702		2.97917		3.08610		3.18100		3.26620		3.34339		3.41387		3.47879		3.53861		3.59430		3.64630		3.69503		3.74087

						13		11.6		23.8		35.8		47.3		58.3		68.7		78.6		88.1		97.1		105.8		114.1		122.1		129.8		137.3		144.4		151.4		158.1		164.7		171.0

								1.15289		1.71041		2.07316		2.33824		2.54530		2.71422		2.85627		2.97847		3.08544		3.18037		3.26561		3.34282		3.41333		3.47826		3.53810		3.59381		3.64582		3.69457		3.74041

						14		12.5		25.7		38.6		51.0		62.8		74.0		84.7		94.9		104.6		113.9		122.9		131.5		139.8		147.8		155.5		163.0		170.3		177.3		184.2

								1.15115		1.70914		2.07213		2.33737		2.54452		2.71351		2.85562		2.97787		3.08487		3.17984		3.26510		3.34233		3.41286		3.47781		3.53766		3.59339		3.64541		3.69417		3.74002

						15		13.4		27.5		41.3		54.6		67.2		79.3		90.7		101.6		112.1		122.1		131.7		140.9		149.8		158.3		166.6		174.6		182.4		190.0		197.3

								1.14965		1.70804		2.07125		2.33661		2.54385		2.71290		2.85506		2.97735		3.08438		3.17938		3.26465		3.34191		3.41245		3.47742		3.53728		3.59302		3.64505		3.69382		3.73969

						16		14.3		29.3		44.1		58.2		71.7		84.5		96.7		108.4		119.5		130.2		140.4		150.2		159.7		168.9		177.7		186.3		194.6		202.6		210.4

								1.14833		1.70708		2.07047		2.33594		2.54326		2.71237		2.85457		2.97689		3.08395		3.17897		3.26427		3.34154		3.41210		3.47707		3.53695		3.59270		3.64474		3.69351		3.73939

						17		15.1		31.1		46.8		61.8		76.2		89.8		102.8		115.1		127.0		138.3		149.2		159.6		169.7		179.4		188.8		197.9		206.7		215.2		223.6

								1.14717		1.70623		2.06987		2.33535		2.54274		2.71190		2.85413		2.97649		3.08358		3.17861		3.26393		3.34121		3.41178		3.47677		3.53666		3.59242		3.64447		3.69325		3.73913

						18		16.0		32.9		49.5		65.5		80.6		95.1		108.8		121.9		134.4		146.4		157.9		169.0		179.7		190.0		199.9		209.5		218.8		227.9		236.7

								1.14613		1.70547		2.06917		2.33483		2.54228		2.71148		2.85375		2.97613		3.08324		3.17829		3.26362		3.34092		3.41150		3.47650		3.53640		3.59216		3.64422		3.69301		3.73890

						19		16.9		34.7		52.3		69.1		85.1		100.3		114.8		128.7		141.9		154.5		166.7		178.4		189.6		200.5		211.0		221.1		231.0		240.5		249.8

								1.14520		1.70480		2.06862		2.33436		2.54187		2.71111		2.85341		2.97581		3.08294		3.17801		3.26335		3.34066		3.41125		3.47626		3.53617		3.59194		3.64400		3.69280		3.73869

						20		17.8		36.5		55.0		72.7		89.6		105.6		120.9		135.4		149.3		162.7		175.5		187.8		199.6		211.0		222.1		232.8		243.1		253.2		263.0

								1.14437		1.70419		2.06813		2.33394		2.54149		2.71077		2.85310		2.97552		3.08267		3.17775		3.26311		3.34042		3.41103		3.47605		3.53596		3.59174		3.64380		3.69260		3.73850

				d2				1.12838		1.69257		2.05875		2.32593		2.53441		2.70436		2.84720		2.97003		3.07751		3.17287		3.25846		3.33598		3.40676		3.47193		3.53198		3.58788		3.64006		3.68896		3.73500

				cd				0.8760		1.8150		2.7378		3.6230		4.4658		5.2673		6.0305		6.7582		7.4539		8.1207		8.7602		9.3751		9.9679		10.5396		11.0913		11.6259		12.1440		12.6468		13.1362





































































































































































































































































































































































































Appendix 3



				α df		t

						0.1		0.05

				1		6.314		12.706

				2		2.920		4.303

				3		2.353		3.182

				4		2.132		2.776

				5		2.015		2.571

				6		1.943		2.447

				7		1.895		2.365

				8		1.860		2.306

				9		1.833		2.262

				10		1.812		2.228

				11		1.796		2.201

				12		1.782		2.179

				13		1.771		2.160

				14		1.761		2.145

				15		1.753		2.131

				16		1.746		2.120

				17		1.740		2.110

				18		1.734		2.101

				19		1.729		2.093

				20		1.725		2.086

				21		1.721		2.080

				22		1.717		2.074

				23		1.714		2.069

				24		1.711		2.064

				25		1.708		2.060

				26		1.706		2.056

				27		1.703		2.052

				28		1.701		2.048

				29		1.699		2.045

				30		1.697		2.042

				35		1.690		2.030

				40		1.684		2.021

				45		1.679		2.014

				50		1.676		2.009

				55		1.673		2.004

				60		1.671		2.000

				70		1.667		1.994

				80		1.664		1.990

				90		1.662		1.987

				100		1.660		1.984

				120		1.658		1.980

				∞		1.645		1.960
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Capability Studies



		Doc No.:CMK-QM-99999-A

		Capability Studies



		Ori.				Date						Rev.

		Part Number										Dimension



		NO.		Data		NO.		Data		NO.		Data		NO.		Data		NO.		Data

		1				11				21				31				41

		2				12				22				32				42

		3				13				23				33				43

		4				14				24				34				44

		5				15				25				35				45

		6				16				26				36				46

		7				17				27				37				47

		8				18				28				38				48

		9				19				29				39				49

		10				20				30				40				50















		X		ERROR:#DIV/0!				S		ERROR:#NUM!				max		0		max		0

		ε		ERROR:#DIV/0!				T		0				Cm		ERROR:#NUM!

		Cmk						ERROR:#DIV/0!

		ERROR:#DIV/0!























		1		0		0		0

		2		0		0		0

		3		0		0		0

		4		0		0		0

		5		0		0		0

		6		0		0		0

		7		0		0		0

		8		0		0		0

		9		0		0		0

		10		0		0		0

		11		0		0		0

		12		0		0		0

		13		0		0		0

		14		0		0		0

		15		0		0		0

		16		0		0		0

		17		0		0		0

		18		0		0		0

		19		0		0		0

		20		0		0		0

		21		0		0		0

		22		0		0		0

		23		0		0		0

		24		0		0		0

		25		0		0		0

		26		0		0		0

		27		0		0		0

		28		0		0		0

		29		0		0		0

		30		0		0		0

		31		0		0		0

		32		0		0		0

		33		0		0		0

		34		0		0		0

		35		0		0		0

		36		0		0		0

		37		0		0		0

		38		0		0		0

		39		0		0		0

		40		0		0		0

		41		0		0		0

		42		0		0		0

		43		0		0		0

		44		0		0		0

		45		0		0		0

		46		0		0		0

		47		0		0		0

		48		0		0		0

		49		0		0		0

		50		0		0		0

























































































































































































































































































































































































































































































































































































1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	







EXAMPLE CAPABILITY STUDY



		Doc No.:CMK-QM-99999-A

		Capability studies



		Ori.				Date						Rev.

		Part Number										Dimension				9		0.5

																		-0.5

		NO.		Data		NO.		Data		NO.		Data		NO.		Data		NO.		Data

		1		8.98		11		8.95		21		8.93		31		9.01		41		8.93

		2		8.93		12		8.95		22		8.9		32		8.86		42		8.92

		3		8.97		13		8.91		23		8.87		33		8.96		43		9.01

		4		8.94		14		8.93		24		8.93		34		8.92		44		8.96

		5		8.92		15		8.95		25		8.93		35		9.01		45		8.98

		6		8.94		16		8.93		26		8.91		36		8.96		46		9

		7		8.96		17		8.96		27		8.95		37		8.96		47		8.97

		8		8.9		18		8.97		28		9.01		38		8.95		48		8.94

		9		9.02		19		8.98		29		8.95		39		8.97		49		8.92

		10		8.92		20		8.95		30		8.96		40		8.95		50		9.01















		X		8.950				S		0.035				max		9.02		max		8.86

		ε		0.0502				T		1				Cm		4.78

		Cmk						4.30

		Sufficient Capability























		1		9.5		8.98		8.5

		2		9.5		8.93		8.5

		3		9.5		8.97		8.5

		4		9.5		8.94		8.5

		5		9.5		8.92		8.5

		6		9.5		8.94		8.5

		7		9.5		8.96		8.5

		8		9.5		8.9		8.5

		9		9.5		9.02		8.5

		10		9.5		8.92		8.5

		11		9.5		8.95		8.5

		12		9.5		8.95		8.5

		13		9.5		8.91		8.5

		14		9.5		8.93		8.5

		15		9.5		8.95		8.5

		16		9.5		8.93		8.5

		17		9.5		8.96		8.5

		18		9.5		8.97		8.5

		19		9.5		8.98		8.5

		20		9.5		8.95		8.5

		21		9.5		8.93		8.5

		22		9.5		8.9		8.5

		23		9.5		8.87		8.5

		24		9.5		8.93		8.5

		25		9.5		8.93		8.5

		26		9.5		8.91		8.5

		27		9.5		8.95		8.5

		28		9.5		9.01		8.5

		29		9.5		8.95		8.5

		30		9.5		8.96		8.5

		31		9.5		9.01		8.5

		32		9.5		8.86		8.5

		33		9.5		8.96		8.5

		34		9.5		8.92		8.5

		35		9.5		9.01		8.5

		36		9.5		8.96		8.5

		37		9.5		8.96		8.5

		38		9.5		8.95		8.5

		39		9.5		8.97		8.5

		40		9.5		8.95		8.5

		41		9.5		8.93		8.5

		42		9.5		8.92		8.5

		43		9.5		9.01		8.5

		44		9.5		8.96		8.5

		45		9.5		8.98		8.5

		46		9.5		9		8.5

		47		9.5		8.97		8.5

		48		9.5		8.94		8.5

		49		9.5		8.92		8.5

		50		9.5		9.01		8.5

























































































































































































































































































































































































































































































































































































1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	9.5	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	8.98	8.9300000000000015	8.9700000000000006	8.9400000000000013	8.92	8.9400000000000013	8.9600000000000009	8.9	9.0200000000000014	8.92	8.9500000000000011	8.9500000000000011	8.91	8.9300000000000015	8.9500000000000011	8.9300000000000015	8.9600000000000009	8.9700000000000006	8.98	8.9500000000000011	8.9300000000000015	8.9	8.870000000000001	8.9300000000000015	8.9300000000000015	8.91	8.9500000000000011	9.0100000000000016	8.9500000000000011	8.9600000000000009	9.0100000000000016	8.8600000000000012	8.9600000000000009	8.92	9.0100000000000016	8.9600000000000009	8.9600000000000009	8.9500000000000011	8.9700000000000006	8.9500000000000011	8.9300000000000015	8.92	9.0100000000000016	8.9600000000000009	8.98	9	8.9700000000000006	8.9400000000000013	8.92	9.0100000000000016	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	8.5	
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Full Dimension Report



		Doc No.:PSA/FD-QM-99999-A

		Full Dimension Report

		Supplier												Part Number and Revision

		Tool												Description

		Inspector												Drawing number						/				Date

		模具型腔编号																				                                  		交样阶段

		No.		Nominal		Tolerance				Tool		Qty.		Data
Minimum Number=3																				OK / NOK

						Upper		Lower						1		2		3		4		5		Xbar		Min.		-		Max.		Range

		Example		16		0.5		-1.00						16.49		16.49		15.2		15.9		16.1		16.036		15.2		-		16.49		1.29		OK

		以上为范例无法编辑，按照说明填表												以下填入测量数据										以下自动运算项目，无须编辑（被锁定）

		1																								0.00		-		0.00				

		2																								0.00		-		0.00				

		3																								0.00		-		0.00				

		4																								0.00		-		0.00				

		5																								0.00		-		0.00				

		6																								0.00		-		0.00				

		7																								0.00		-		0.00				

		8																								0.00		-		0.00				

		9																								0.00		-		0.00				

		10																								0.00		-		0.00				

		11																								0.00		-		0.00				

		12																								0.00		-		0.00				

		13																								0.00		-		0.00				

		14																								0.00		-		0.00				

		15																								0.00		-		0.00				

		16																								0.00		-		0.00				

		17																								0.00		-		0.00				

		18																								0.00		-		0.00				

		19																								0.00		-		0.00				





Zinc Thickness Record



		Doc No.:PSA/ZT-QM-99999-A

		Zinc Thickness Record  (um)

		Product						Time

		NO.		Point 1		Point 2		Point 3		Mean		State

		1								

		2								

		3								

		4								

		5								

		6								

		7								

		8								

		9								

		10								

		*according to standard ISO1461-2009,
2mm-3mm: local thickness≥45um, mean thickness≥55um
4mm-6mm: local thickness≥55um, mean thickness≥70um







EXAMPLE PSA

		EXAMPLE Full Dimension Report																																						EXAMPLE Zinc Thickness



		Doc No.:PSA/FD-QM-99999-A																																						Doc No.:PSA/ZT-QM-99999-A

		Full Dimension Report																																						Zinc Thickness Record  (um)

		Supplier												Part Number and Revision																										Product		50731 (4mm)				Time		2024.1.02

		Tool				Caliper/0.01, Height Caliper/0.01, Micrometer/0.01, Protractor/0.02, Gauge								Description																										NO.		Point 1		Point 2		Point 3		Mean		State

		Inspector												Drawing number										Date																1		73.1		78.5		84.4		78.67		OK

		模具型腔编号																				                                  		交样阶段																2		81.3		75.2		80.9		79.13		OK

		No.		Nominal		Tolerance				Tool		Qty.		Data
Minimum Number=3																				OK / NOK						3		85.7		82.4		92.1		86.73		OK

						Upper		Lower						1		2		3		4		5		Xbar		Min.		-		Max.		Range								4		82.5		79.1		83.6		81.73		OK

		Example		16		0.5		-1.00						16.49		16.49		15.2		15.9		16.1		16.036		15.2		-		16.49		1.29		OK						5		79.8		83.5		101.1		88.13		OK

		以上为范例无法编辑，按照说明填表												以下填入测量数据										以下自动运算项目，无须编辑（被锁定）																6		86.7		85.8		84.3		85.60		OK

		1		20		0.5		-0.50		Caliper/0.01		5		20.05		20.11		19.94		20.03		20.07		20.04		19.94		-		20.11		0.17		OK						7		76.2		78.6		81.4		78.73		OK

		2		20		0.5		-0.50		Caliper/0.01		5		20.08		20.05		20.11		20.06		20.07		20.074		20.05		-		20.11		0.06		OK						8		89.5		78.2		81.6		83.10		OK

		3		28		0.5		-0.50		Caliper/0.01		5		27.92		28.07		27.96		27.92		27.94		27.962		27.92		-		28.07		0.15		OK						9		85.8		81.9		82.3		83.33		OK

		4		170		1.2		-1.20		Caliper/0.01		5		170.14		170.12		170.08		170.18		170.12		170.128		170.08		-		170.18		0.1		OK						10		84.3		90.9		76.1		83.77		OK

		5		20		0.5		-0.50		Caliper/0.01		5		19.92		19.86		19.94		19.92		20.04		19.936		19.86		-		20.04		0.18		OK

		6		11.5		0.5		-0.50		Caliper/0.01		5		11.72		11.74		11.81		11.76		11.8		11.766		11.72		-		11.81		0.09		OK						*according to standard ISO1461-2009,
2mm-3mm: local thickness≥45um, mean thickness≥55um
4mm-6mm: local thickness≥55um, mean thickness≥70um

		7		11.5		0.5		-0.50		Caliper/0.01		5		11.52		11.48		11.56		11.6		11.54		11.54		11.48		-		11.60		0.12		OK

		8		3		1		-1.00		Gauge		5		2.5		2.5		2.5		2.5		2.5		2.5		2.50		-		2.50		0		OK

		9		40		0.8		-0.80		Caliper/0.01		5		40.24		40.32		40.26		40.25		40.34		40.282		40.24		-		40.34		0.1		OK

		10		40		0.8		-0.80		Height Caliper/0.01		5		40.28		40.34		40.36		40.26		40.23		40.294		40.23		-		40.36		0.13		OK

		11		5		0.2		0.00		Micrometer/0.01		5		5.14		5.12		5.14		5.15		5.12		5.134		5.12		-		5.15		0.03		OK

		12		3		1		-1.00		Gauge		5		3		3		3		3		3		3		3.00		-		3.00		0		OK

		13		5		1		-1.00		Gauge		5		5		5		5		4.5		5		4.9		4.50		-		5.00		0.5		OK

		14		60		0.8		-0.80		Caliper/0.01		5		60.15		60.24		60.26		60.28		60.34		60.254		60.15		-		60.34		0.19		OK

		15		128		1		-1.00		Protractor/0.02		5		128.08		128.01		128.06		127.96		128.04		128.03		127.96		-		128.08		0.12		OK

		16		22.5		0.5		-0.50		Height Caliper/0.01		5		22.84		22.76		22.82		22.75		22.73		22.78		22.73		-		22.84		0.11		OK

		17		27		0.5		-0.50		Height Caliper/0.01		5		27.06		27.04		26.98		27.02		27.05		27.03		26.98		-		27.06		0.08		OK

		18		85		0.5		-0.50		Caliper/0.01		5		85.07		85.11		85.06		85.02		85.04		85.06		85.02		-		85.11		0.09		OK

		19		10		1		-1.00		Gauge/0.25		5		10		10.25		10.25		10		10		10.1		10.00		-		10.25		0.25		OK





image1.png








SPVR (Capacity)-complete kit

		ERROR:#VALUE!

		Doc No.:SP/CA-QM-99999-A

		xxx - Serial Process Verification Run

										Prepared by:

										Origin date:

										Modify date:

		NO.		Part Number / Process		SPVR Data		Estimated Daily Capacity (8h)		QTY per Kit		Daliy Capacity per Kit

		1

		2

		3

		4

		5												Lowest capacity in whole kit:
xxx kits/day









SPVR (Capacity)-single part



		Doc No.:SP/CA-QM-99999-A

		Serial Process Verification Run

																														Prepared by:

																														Origin date:

																														Modify date:

		Part number:

		Production date

		NO.		Process		OEE DATA														Results						Problems

		OP10		xxx		Hours		Down time (minutes)		Processed amount		Scrap amount		Acitivities (down time)		OEE Calculation				Yield		Target		Status		NO.		Problem Descriptions		Corrective Actions		Status

						1st										Time available total (min)				ERROR:#DIV/0!				ERROR:#DIV/0!		1

						2nd										Down time total (min)		0

						3rd										Ideal (calculated) cycle time (min)										2

						4th 										Processed amount total		0		OEE		Target		Status		4

						5th										Scrap amount total		0		ERROR:#DIV/0!				ERROR:#DIV/0!		3

						6th 										Availability (A)		ERROR:#DIV/0!								6

						7th 										Operation efficiency (E)		ERROR:#DIV/0!								4

						8th 										Calculation of yield (Y)		ERROR:#DIV/0!								8

		NO.		Process		OEE DATA														Results		Results		Results		Problems

		OP20		yyy		Hours		Down time (minutes)		Processed amount		Scrap amount		Acitivities (down time)		OEE Calculation				Yield		Target		Status		NO.		Problem Descriptions		Corrective Actions		Status

						1st										Time available total (min)				ERROR:#DIV/0!				ERROR:#DIV/0!		1

						2nd										Down time total (min)		0

						3rd										Ideal (calculated) cycle time (min)										2

						4th 										Processed amount total		0		OEE		Target		Status		4

						5th										Scrap amount total		0		ERROR:#DIV/0!				ERROR:#DIV/0!		3

						6th 										Availability (A)		ERROR:#DIV/0!								6

						7th 										Operation efficiency (E)		ERROR:#DIV/0!								4

						8th 										Calculation of yield (Y)		ERROR:#DIV/0!								8





SPVR (Cpk)



		Doc No.:SP/CPK-QM-99999-A

		 Products Process Capability Study Report (PPK and CPK Reports)



		P.Name										P.Number										Rev.										Measure										Bilateral																		最大值：		0				取值：		

		Spec										Plus										Minus				

作者: 数值前加上负号： -						QC										Unilateral (max)				0														最小值：		0

		Pcs										USL				0.00						LSL				0.00						Date										Unilateral (min)																		最大值和最小值差值：		0

		NO.		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25								个数：		7

		Data																																																										间距：		0.000





																																																								序号		间距组数据		正态分布函数		正态分布函数（该区间内）		乘以总个数				区间内个数		区间组中最多的个数		UCL所在的区间



		Aver.																																																						1		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0				ERROR:#DIV/0!		ERROR:#DIV/0!

		Ran.																																																						2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0				黄色区域没有什么作用

		Histogram and Normal distribution Charts：																																						Analysis Datas：																3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								Data Number：																4		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								Average：								ERROR:#DIV/0!								5		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								Max：								0								6		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								Min：								0								7		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								σ:								ERROR:#DIV/0!								8		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								PP:								ERROR:#VALUE!								9		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								PPU:																10		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								PPL:																11		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								PPK:								0.00								12		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																																								13		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																																								14		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																																								15		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																																								16		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		0		

																																								CPK Datas：

																																								CP：								

																																								CPU：								ERROR:#DIV/0!

																																								CPL：								ERROR:#DIV/0!								均值极差控制图的参数

																																								CPK：								ERROR:#DIV/0!								组内个数		a2		d3		d4

																																																								2		1.88		0		3.267

		 Products Process Capability Study Report（X-R Chart)																																																						5		0.577		0		2.114

																																																								6		0.483		0		2.004

		P.Name				0						P.Number				0						Rev.				0						Measure				0						Bilateral						0

作者: 如果是双边规格在此栏填写 Y
								7		0.419		0.076		1.924

		Spec				0.00						Plus				0						Minus				0

作者: 数值前加上负号： -																						

作者: If it is a bilateral specification, fill in Y in this column		

作者: If it is a single-sided maximum specification, fill in Y in this column		

作者: 如果是双边规格在此栏填写 Y
		

作者: If it is a single-sided minimum specification, fill in Y in this column		QC				0						Unilateral (max)				0		0

作者: 如果是单边最大值规格，在此栏填写 Y								8		0.373		0.136		1.864

		Pcs				0						USL				0.00						LSL				0.00						Date				0						Unilateral (min)						0

作者: 如果是单边最小值规格，在此栏填写 Y								9		0.337		0.184		1.816

		X Chart																																																						10		1.777		1.777		1.777



																																																								均值X		ERROR:#DIV/0!				方差：

																																																								极差R		ERROR:#DIV/0!

																																																								上控制限CULx				均值控制图参数				上控制线UCLR				极差控制图参数

																																																								控制中线CLx		ERROR:#DIV/0!						控制中线CLR		ERROR:#DIV/0!

																																																								下控制线LCLx								上控制线LCLR		





																																																								取样组数		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25

																																																								上控制线UCLx																																																		

																																																								控制中线CLx		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																																																								下控制线LCLx																																																		

		R Chart

																																																								上控制线UCLR																																																		

																																																								控制中线CLR		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																																																								下控制线LCLR																																																		





																																																								由极差和组内个数算出的西格玛（σ）：						

																																																								规格中心：						0

																																																								偏移量：						ERROR:#DIV/0!

																																																								偏移系数：						ERROR:#DIV/0!













































































































































































































































histogram	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	normal distribution	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	





UCL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	CL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LCL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Value	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	







UCL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	CL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Value	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	







About the UCL and LCL，if the limit line out the chart,drawing the lines at the two side of the chart.

LSL

USL

SL



EXAMPLE SPVR (Cpk)



		Doc No.:CPK/CPK-QM-50731-A

		 Products Process Capability Study Report (PPK and CPK Reports)



		P.Name										P.Number										Rev.										Measure										Bilateral						Y

作者: 如果是单边最大值规格，在此栏填写 Y												最大值：		11.5				取值：		6

		Spec				11.20						Plus				0.5						Minus				-0.5

作者: 数值前加上负号： -						QC										Unilateral (max)				10.7														最小值：		11.23

		Pcs				5						USL				11.70						LSL				10.70						Date										Unilateral (min)																		最大值和最小值差值：		0.27

		NO.		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25								个数：		7

		Data		11.38		11.34		11.39		11.39		11.27		11.37		11.30		11.40		11.36		11.29		11.38		11.47		11.26		11.38		11.34		11.39		11.27		11.35		11.36		11.38		11.33		11.41		11.36		11.41		11.34								间距：		0.039

				11.30		11.35		11.32		11.41		11.34		11.29		11.44		11.34		11.41		11.39		11.40		11.30		11.40		11.38		11.33		11.33		11.32		11.35		11.35		11.35		11.42		11.42		11.38		11.38		11.41

				11.39		11.30		11.26		11.24		11.39		11.36		11.43		11.38		11.34		11.31		11.40		11.27		11.32		11.33		11.34		11.25		11.32		11.26		11.42		11.23		11.37		11.31		11.36		11.33		11.34

				11.35		11.37		11.35		11.38		11.37		11.29		11.32		11.50		11.34		11.30		11.33		11.38		11.33		11.32		11.39		11.41		11.34		11.33		11.25		11.38		11.31		11.38		11.37		11.39		11.50				序号		间距组数据		正态分布函数		正态分布函数（该区间内）		乘以总个数				区间内个数		区间组中最多的个数		UCL所在的区间

				11.36		11.37		11.43		11.38		11.44		11.36		11.35		11.35		11.33		11.30		11.29		11.32		11.39		11.37		11.38		11.31		11.37		11.31		11.45		11.34		11.35		11.34		11.32		11.37		11.28

		Aver.		11.356		11.346		11.350		11.360		11.362		11.334		11.368		11.394		11.356		11.318		11.360		11.348		11.340		11.356		11.356		11.338		11.324		11.320		11.366		11.336		11.356		11.372		11.358		11.376		11.374				1		11.191		0.001		0.001		0		0				36		

		Ran.		0.090		0.070		0.170		0.170		0.170		0.080		0.140		0.160		0.080		0.100		0.110		0.200		0.140		0.060		0.060		0.160		0.100		0.090		0.200		0.150		0.110		0.110		0.060		0.080		0.220				2		11.230		0.008		0.007		1		1		1		黄色区域没有什么作用

		Histogram and Normal distribution Charts：																																						Analysis Datas：																3		11.269		0.048		0.040		5		7		6

																																								Data Number：								125								4		11.307		0.183		0.135		17		21		14

																																								Average：								11.35								5		11.346		0.443		0.260		32		55		34

																																								Max：								11.5								6		11.384		0.732		0.288		36		95		40

																																								Min：								11.23								7		11.423		0.916		0.184		23		117		22

																																								σ:								0.051								8		11.461		0.984		0.068		8		122		5

																																								PP:								3.28								9		11.500		0.998		0.014		2		125		3

																																								PPU:								2.28								10		11.539		1.000		0.002		0		125		0

																																								PPL:								4.29								11										0		

																																								PPK:								2.28								12										0		

																																																								13										0		

																																																								14										0		

																																																								15										0		

																																																								16										0		

																																								CPK Datas：

																																								CP：								3.15

																																								CPU：								2.18

																																								CPL：								4.11								均值极差控制图的参数

																																								CPK：								2.18								组内个数		a2		d3		d4

																																																								2		1.88		0		3.267

		 Products Process Capability Study Report（X-R Chart)																																																						5		0.577		0		2.114

																																																								6		0.483		0		2.004

		P.Name				0						P.Number				0						Rev.				0						Measure				0						Bilateral						0

作者: 如果是双边规格在此栏填写 Y
								7		0.419		0.076		1.924

		Spec				11.20						Plus				0.5						Minus				-0.5

作者: 数值前加上负号： -																						

作者: 如果是单边最大值规格，在此栏填写 Y		

作者: 如果是单边最大值规格，在此栏填写 Y		

作者: 如果是双边规格在此栏填写 Y
		

作者: 如果是单边最大值规格，在此栏填写 Y		QC				0						Unilateral (max)				10.7		0

作者: 如果是单边最大值规格，在此栏填写 Y								8		0.373		0.136		1.864

		Pcs				5						USL				11.70						LSL				10.70						Date				0						Unilateral (min)						0

作者: 如果是单边最小值规格，在此栏填写 Y								9		0.337		0.184		1.816

		X Chart																																																						10		1.777		1.777		1.777



																																																								均值X		11.35				方差：

																																																								极差R		0.12

																																																								上控制限CULx		11.4240		均值控制图参数				上控制线UCLR		0.260		极差控制图参数

																																																								控制中线CLx		11.35						控制中线CLR		0.123

																																																								下控制线LCLx		11.2819						上控制线LCLR		0.000





																																																								取样组数		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25

																																																								上控制线UCLx		11.42		11.4240		11.42		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240		11.4240

																																																								控制中线CLx		11.35		11.3530		11.35		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530		11.3530

																																																								下控制线LCLx		11.28		11.2819		11.28		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819		11.2819

		R Chart

																																																								上控制线UCLR		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260		0.260

																																																								控制中线CLR		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123		0.123

																																																								下控制线LCLR		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000





																																																								由极差和组内个数算出的西格玛（σ）：						0.052966466

																																																								规格中心：						11.2

																																																								偏移量：						0.15296

																																																								偏移系数：						0.15296













































































histogram	9.0876139718137364E-2	0.86990321804215431	5.0555135933648527	16.890445143654578	32.495797604635165	36.037396487971201	23.040402476089934	8.4866784639791852	1.7983339102856932	0.21878540150561954	0	0	0	0	0	0	11.191 	11.230 	11.269 	11.307 	11.346 	11.384 	11.423 	11.461 	11.500 	11.539 	normal distribution	9.0876139718137364E-2	0.86990321804215431	5.0555135933648527	16.890445143654578	32.495797604635165	36.037396487971201	23.040402476089934	8.4866784639791852	1.7983339102856932	0.21878540150561954	0	0	0	0	0	0	







UCL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	11.424046400000002	CL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	11.352960000000001	LCL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	11.281873600000001	Value	11.356	11.345999999999998	11.35	11.360000000000001	11.361999999999998	11.334	11.368	11.394000000000002	11.356	11.318000000000001	11.36	11.348000000000003	11.34	11.356	11.356000000000002	11.337999999999999	11.324	11.32	11.366	11.336000000000002	11.356	11.372	11.358000000000001	11.375999999999999	11.374000000000001	







UCL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	0.26044480000000014	CL	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	0.12320000000000007	Value	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	8.9999999999999858E-2	6.9999999999998508E-2	0.16999999999999993	0.16999999999999993	0.16999999999999993	8.0000000000000071E-2	0.13999999999999879	0.16000000000000014	8.0000000000000071E-2	0.10000000000000142	0.11000000000000121	0.20000000000000107	0.14000000000000057	6.0000000000000497E-2	6.0000000000000497E-2	0.16000000000000014	9.9999999999999645E-2	8.9999999999999858E-2	0.19999999999999929	0.15000000000000036	0.10999999999999943	0.10999999999999943	6.0000000000000497E-2	8.0000000000000071E-2	0.22000000000000064	







About the UCL and LCL，if the limit line out the chart,drawing the lines at the two side of the chart.

LSL

USL

SL



EXAMPLE SPVR (Capacity)-5073kit

		ERROR:#VALUE!

		Doc No.:SP/CA-QM-5073-A

		5073 AAS Bracket - Serial Process Verification Run

										Prepared by:		Waid

										Origin date:		12/14/24

										Modify date:		/

		NO.		Part Number / Process		SPVR Data		Estimated Daily Capacity (8h)		QTY per Kit		Daliy Capacity per Kit

		1		50731		3907		3907		2		1954

		2		xxx		xxx		xxx		xxx		xxx

		3		xxx		xxx		xxx		xxx		xxx

		4		xxx		xxx		xxx		xxx		xxx

		5		Assembly & Packaging		900		900		1		900		Lowest capacity in whole kit:
900 kits/day









EXAMPLE SPVR (Capacity)-50731



		Doc No.:SP/CA-QM-50731-A

		Serial Process Verification Run

																														Prepared by:		Waid

																														Origin date:		12/14/24

																														Modify date:		/

		Part number:				50731

		Production date				12/13/24

		NO.		Process		OEE DATA														Results						Problems

		OP10		Blanking		Hours		Down time (minutes)		Processed amount		Scrap amount		Acitivities (down time)		OEE Calculation				Yield		Target		Status		NO.		Problem Descriptions		Corrective Actions		Status

						1st		25		420		3		Machine set up,material loading		Time available total (min)		480		99.9%		99.5%		OK		1		/		/		/

						2nd		0		603		0				Down time total (min)		25

						3rd		0		603		0				Ideal (calculated) cycle time (min)		0.083								2

						4th 		0		603		0				Processed amount total		4641		OEE		Target		Status		4

						5th		0		603		0				Scrap amount total		3		80.2%		80.0%		OK		3

						6th 		0		603		0				Availability (A)		94.79%								6

						7th 		0		603		0				Operation efficiency (E)		84.66%								4

						8th 		0		603		0				Calculation of yield (Y)		99.94%								8

		NO.		Process		OEE DATA														Results		Results		Results		Problems

		OP20		Forming		Hours		Down time (minutes)		Processed amount		Scrap amount		Acitivities (down time)		OEE Calculation				Yield		Target		Status		NO.		Problem Descriptions		Corrective Actions		Status

						1st		35		270		3		Machine set up,material loading		Time available total (min)		480		100%		99.6%		OK		1		/		/		/

						2nd		0		520		0				Down time total (min)		35

						3rd		0		520		0				Ideal (calculated) cycle time (min)		0.100								2

						4th 		0		520		0				Processed amount total		3910		OEE		Target		Status		4

						5th		0		520		0				Scrap amount total		3		81.4%		80.0%		OK		3

						6th 		0		520		0				Availability (A)		92.71%								6

						7th 		0		520		0				Operation efficiency (E)		87.87%								4

						8th 		0		520		0				Calculation of yield (Y)		99.92%								8
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