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1 Introduction 
The purpose of the Danfoss Supplier Quality Manual is to enhance a uniform way for all Danfoss 
plants and global procurement organizations to communicate requirements and expectations to 
Danfoss suppliers regarding quality performance. 
 
The Supplier Quality Manual represents Danfoss practices and ways of working.  Danfoss suppliers 
must comply with the requirements by signing a Danfoss Supplier Quality Agreement. Suppliers 
shall refer to the Supplier Quality Manual to be informed and understand expectations and specified 
Danfoss requirements regarding quality.   The intention is that suppliers together with Danfoss 
proactively work and embrace a continuous improvement mindset.  It is expected that Danfoss 
suppliers are building a quality culture by using the required disciplines based on the Automotive 
Technical Specification ISO/TS16949.  
 
Suppliers are expected to perform a detailed review and discuss specifications with Danfoss 
Purchasing or the Danfoss Supplier Quality Assurance organization to understand specific 
requirements and to ensure effective business regarding quality, logistics and commercial aspects. 
 
Requirements in the Danfoss Supplier Quality Manual covers all quality matters related to all 
deliveries from the supplier to any Danfoss plant or Danfoss customer(s).  
 
The supplier recognizes the responsibility to deliver parts and products to Danfoss with 0-defects 
and with full conformity to specifications. In case of deviations, the supplier is expected to carry out 
containment action(s), root-cause analysis, corrective action(s) and evaluating preventive 
action(s) as mandatory steps according to the 8D problem solving method. 
 
The supplier is fully responsible for all parts, products and services supported by the supplier’s sub-
suppliers. The supplier shall ensure that sub-suppliers are fulfilling specified Danfoss requirements 
for parts, products and services destined for Danfoss. 
 
When relevant, Danfoss will define special characteristics related to the design and the supplier shall 
identify process related special characteristics in a P-FMEA document. All special characteristics must 
be documented in a Control Plan.  Special characteristics are synonymous with critical, key and/or 
safety characteristics. 
 
In general all specified Danfoss requirements in this document must be met unless deviations are 
agreed in writing with the corresponding Danfoss quality responsible party. 

1.1 Danfoss Quality Policy 
Danfoss regards quality in a wider perspective – as we are convinced that high quality in everything 
we do is a basic competition parameter.  This means that Danfoss will: 
 
• Maintain a world class standard on quality management 
• Maintain appropriate quality systems in accordance with international quality standards 
• Ensure that Danfoss products, services and solutions are among the best in the market 
• Measure and evaluate the quality in order to improve our products, services and solutions, and the 
way we work 
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1.2 Suppliers Quality Management System development – road map 
Danfoss will ensure that purchased parts conform to specified purchase requirements. The type, 
demands and extent of control applied to suppliers (and to the purchased parts) will depend on the 
effect of the part on subsequent Danfoss products manufacturing.  
 
Danfoss suppliers are requested to develop their Quality Management Systems using Automotive 
Technical Specification TS16949 as a reference, using the following recommendation: 
 

• Conformity with latest version ISO9001 demonstrated by a third party certification or through 
an equivalent second party (Danfoss) audit process. 

• Gradually develop a quality processes and the tools required by TS16949 including the 
following: 

 Process flow charts 
 8D problem solving 
 Design Failure Mode and Effect Analysis (D-FEMA) 
 Process Failure Mode and Effect Analysis (P-FEMA) 
 List of special characteristics 
 Control plan  
 Error proof methods 
 Inspection / control instructions 
 Measuring System Analysis 
 Capability analysis for all special characteristics 
 Statistical Process Control (when relevant) 
 Other Quality Management System additional requirements specified by TS 16949 

 

1.3 Supplier Quality Manual revision history 
 
Date Revision Change description 
March 2009 
 

0 Original version 

January 2010 
 

1 Scope is expanded: Drives, Heating and Global Procurement 
organizations are included. A Supplier Quality Management system 
development road map is added. Determination and control of special 
characteristics section is added.  Improved descriptions of Part Approval 
definitions and instructions.  An annex to describe detailed calculation 
formulas is created. 

 

2 Determination of Special characteristics 
Special characteristics are describing product characteristics and process parameters which have a 
significant influence on the product performance due to customer specific requirements and 
product specification(s).   Not fulfilling the special characteristics definition could cause extreme and 
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serious failures that affects the safe and proper use of Danfoss product or could violate statutory and 
regulatory requirements.  
 
Special Characteristics are marked in the Danfoss specifications.  For Special Characteristics 
identification within the production processes the following criteria should be considered: 

 
• Product performance  
• Product reliability  
• Product safety (FMEA severity ratings and other safety regulations) 
• Statutory compliance (FMEA severity ratings and other regulations) 
• Product durability, life time tests (FMEA occurrence ratings and other surveys) 
• Other special characteristics based on customer specific requirements 

 
A cross functional team including design, process and quality engineers should identify the Special 
Characteristics. Classification of Special Characteristics should follow the Danfoss Corporate Standard 
# 500B0404 (“Classification of requirements in the product basis”), as well as symbols to be used in 
raw materials and parts drawings: 
 
Class S  Requirements demanding particular attention because deviation could mean danger 

to personnel, serious injury, or the non-observance of safety or regulatory compliance.   
Class F  Requirements demanding particular attention because deviation could prevent or 

hinder form, fit or function of the product. 
Class P  Requirements demanding particular attention because deviation could hinder 

production, installation, or any other subsequent operations. 

2.1 Symbols for Special Characteristics in Danfoss drawings 
 
 

Class Symbol 

S 
 

or     < S > 

F 
 

or     < F > 

P 
 

or     < P > 

 

2.2 Process requirements 
The supplier must assign a reference number to each special characteristic to be used as reference in 
control plans and measurement reports.  The following specified Danfoss requirements must be 
fulfilled to control the Special Characteristics; 
 

1) Process FMEA for identification.  In case of design responsibility also the Design FMEA 
2) List of special characteristics (with reference numbers) 
3) Control Plan with marking the special characteristics 
4) Measurement System Analysis (MSA) 
5) Initial process capability studies (Short term, Cpk) 
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6) Statistical Process Control (SPC / Long term capability, Ppk) 
 

2.3 Process Flow for determination and control of special characteristics 
 

 
 

3 Quality Plan (QP) 
Supplier is obliged to prepare a Quality Plan and carry out the planned activities, when preparing a 
part for first time approval or re-approval for production. Quality Plan can be done according to 
APQP (Advanced Product Quality Planning) process or contain below activities in QP standard table 
(see 3.2).  The Quality Plan shall describe the schedule of planned quality assurance activities.  The 
Quality Plan shall be presented to Danfoss upon request. 

3.1 Quality Plan activities 
The Quality Plan shall contain as a minimum, activities according to the QP standard table. In 
individual cases (depending on product complexity, volume, etc.) specified Danfoss requirements 
may (in cooperation and partnership with Danfoss) be added, enhanced and/or reduced. The 
supplier shall submit a complete Quality Plan with timing plan before making parts for qualification 
for running production.  
 

Customer  
requirements 

Product 
specification 

Concept/ 
Design 

D-FMEA

P-FMEA 

Process Flow 
Chart 

Control 
Plan 

Measurement 
System Analysis (MSA) 

Inspection / Work 
Instructions 

Process Capability studies 
and SPC (when relevant) 

Drawings/ 
Specification 

Special 
Characteristics 

identified 

Special 
Characteristics 

marked 

For all 
Special 

Characteristics 

For all 
Special 

Characteristics 

Special 
Characteristics 

identified 
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3.2 Quality Plan standard table 
Quality Plan activities Required 

Design activities (only when the supplier is Design Responsible)  
Design FMEA X 
Design Review X 
Danfoss Approval of Design Records (if required) X 

Pre-production Activities  
Feasibility study X 
Process Flow Chart X 
Process FMEA X 
Control Plan (Prototypes, sample testing and series production) marking special characteristics X 
Planning of Production, Tooling, Measuring and Testing Equipment  X 
Working, Inspection, Test and Packing Instructions  X 
Training of Operators X 
Preventive Maintenance Plan  X 
Traceability Preparation (if required) X 
Measurement Systems Analysis (for special characteristics) X 

Sub-Supplier Activities  
Sub-Supplier Assessment  X 
Sub-Supplier Quality Plan  X 
Part Approval (Sub-Supplier)  X 

Verification and Approval Activities  
External Approvals (if required) X 
Part Approval for series production X 
Part Approval Process (PPAP-documentation) X 
Initial Process Capability assessments (Cpk and Ppk) X 

 

4 Part Approval Process (Sample Certificate Approval Process) 
Purpose of working out Part Approval Process (or Sample Certificate) is to document that quality is 
ensured and delivered parts fulfill agreed specifications. Before the supplier starts deliveries to 
production, all parts and materials must be approved according to the specified Danfoss 
requirements described in this document and will result in a Sample Certificate using a Part 
Submission Warrant (PSW see 4.4). 
 
For part approval process, the supplier is responsible to submit requested parts and documentation. 
If any document or result does not comply with specifications the supplier is not allowed to supply 
parts to Danfoss without a written exemption (clarification / waiver form). 
 

Situations where the supplier always shall obtain a Part approval from Danfoss 
Supplier shall always notify Danfoss by use of Supplier Change Request and is responsible for obtaining a 
part approval from Danfoss in the following situations: 
1. New part or product not previously supplied to Danfoss. 
2. Modified part, for instance by an engineering change to design, specification or materials 

impacting form, fit and function. 
3. When a wholesaler is changing his sub supplier of Danfoss items 
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Situations where the supplier always shall notify Danfoss 
Supplier shall always notify Danfoss by use of Supplier Change Request form of any planned design or 
process changes as indicated in the following table. Subsequently, Danfoss will decide whether a new part 
approval is required based on impact to form, fit and function. 

1. Changes in current process flow or production location. 

2. Change of sub suppliers for parts, non-equivalent materials or services (e.g. heat-treating, 
painting etc.) that may effect specified Danfoss requirements 

3. Product produced after the tooling has been inactive for 12 month or more 

4. Production from new or modified tool (for new/modified drawings) 

5. Production from equipment transferred to a different location or from an additional plant  

4.1 General Requirements for the Part Approval Process 
All measuring, testing and verifying that are included in the Part Approval shall by performed with 
part samples produced in the production run for part approval parts.  Parts from each unique 
production process i.e. each production cell, line, tool or cavity, shall be separately measured, tested 
and verified.  The Supplier shall always give Danfoss the opportunity to participate at the production 
run for part approval parts.  
 

4.2 Delivery of Part Approval to Danfoss - documentation and samples products 
Part Approval sample products must always be delivered separately from production shipments and 
other samples.  Part Approval samples must be labeled and sent to Danfoss according to agreed 
upon instructions.  Requested documentation shall be sent electronically by e-mail or CD-ROM to 
Danfoss quality responsible or according to given instructions. 
 

4.3 Document Control and Records of Part Approval 
Part Approval documentation including enclosed measuring and test results shall be retained as 
long as the product is being produced and at least 3 years after the production has stopped.  If the 
product specification contains external product approval e.g. UL approval, ATEX approval, IECEx 
approval etc. or other safety requirements the documentation shall be retained as long as the 
product is being produced and at least 10 years after the production has stopped. Documentation 
on previously approved (and produced) products may be requested by Danfoss on a case by case 
basis. 
 

4.4 Part Approval Documentation Requirements  
Suppliers shall use level 3 as the default level for all submissions unless otherwise specified by the 
authorized Danfoss representative.  Depending upon supplier development level, FMEAs Risk 
Analysis Table and/or parts impact (financial, strategically, etc), the authorized Danfoss 
representative may require only a submission “starting level”, which means some of the items are 
not required for initial part approval, however an action plan must be agreed on with a quality 
roadmap to develop such tools and/or records. 
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Part Approval Documentation Level 1 
(Self 

certify) 

Level 2 
(Reduced 
approval) 

Level 3 
(Default 

Approval)

Starting 
Level  

(Interim 
approval)

Quality assurance documentation 
(When the supplier is Design Responsible) 

    

Design FMEA  R R R R 
Danfoss Approval of Design Records (if required) R S S S 

Quality assurance documentation     
Process Flow diagram R R S R 
Process FMEA R R R R 
Control Plans R S S P 
Traceability Preparation (if required) R R S P 
External laboratory accreditation certification (if 
required) 

R S S P 

Test Results documentation     
Dimensional results R S S S 
Material, Performance results (Material Certificate) R S S S 
Checking aids (drawings and measurements for special 
gauges, self made devices etc.) 

R R R R 

External approval certificates (if required) R S S P 
Appearance results S S S S 
Sample Products (According to Purchasing Order) R S S S 
Measurement System Analysis (MSA) for special 
characteristics 

R R S P 

Initial Process Capability Study (Ppk) for special 
characteristics 

R R S P 

Other required documentation     
Part Submission Warrant (PSW) S S S S 
Danfoss Negative list conformity (including ROHS and 
REACH requirements) 

S S S S 

Specific requirements of European Community 
Directives, product safety approvals (i.e. UL)  and other 
local legal requirements when applicable  

R R R R 

 
S = Shall be included in the Part Approval documentation submitted to Danfoss 
R = Shall be retained by the supplier and submitted/available to Danfoss upon request 
P = Shall be planned with Danfoss depending on risk assessment (RPNs) and/or supplier development level 
 
Part Submission (Sample Certificate) Warrant dispositions 
 
Approved 
“Approved” indicates that the part or material, including all sub-components, meets all specified 
Danfoss requirements.  The supplier is therefore authorized to ship production quantities of that 
part. 
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Interim approval 
“Interim approval” permits shipment of material for production requirements on a limited time or 
piece quantity basis.  Interim approval will only be granted when supplier has: 

• Only fulfilled “Starting Level” evidence for Part Approval requirements 
• Clearly defined the non-compliances preventing approval; and 
• Prepared an action plan agreed upon by Danfoss.   

 
Part Approval (Sample Certificate) re-submission is required to obtain status of “approved”. 
 
Rejected 
This means that the Part Submission (Sample Certificate) Warrant does not meet specified Danfoss 
requirements, based on the production lot from which it was taken and/or accompanying 
documentation. In such cases, the submission and/or process shall be corrected to meet specified 
Danfoss requirements.  

4.5 Quality Plan, Part Approval definitions and instructions 
4.5.1 D-FMEA – Design Failure Mode and Effect Analysis 
The D-FMEA shall identify and evaluate the risk of failure concerning the design of the product.  If 
nothing else is agreed between Danfoss and the supplier, the D-FMEA should be completed for all 
products where the supplier is design responsible. The D-FMEA shall be available in connection with 
the part approval and presented upon request, and the completed document shall be according to 
Automotive Industry Action Group (AIAG) recommendations.  An action plan must be done 
according to Risk Analysis Table shown below: 
 
Occurence

10
9
8
7
6
5
4
3
2
1

1 2 3 4 5 6 7 8 9 10 Severity  
 
Green area -  no actions needed 
Yellow area -  no mandatory actions required, but corrective and preventative actions should be 
defined and communicated to Danfoss to reduce the risk to both parties 
Red area -  mandatory corrective and preventative actions are required and shall be 
communicated to Danfoss to reduce the risk to both parties to reduce the risk 
 
A Design as well as Process FMEA must be used as a guideline for Special Characteristics 
determination.  In the cases where the severity S >8 and the product of the risk factor multiplied by 
the factor of probability for occurrence S*O ≥ 40 a characteristic is recommended to be defined as a 
Special Characteristics. 
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4.5.2 Design and processes review 
The supplier shall carry out formal and systematic design reviews in the product development 
project to identify and anticipate possible problems and defects.  The supplier shall always give 
Danfoss the opportunity to participate in the Product Development Project.  Depending on the 
actual phase of the project, the design reviews must contain a review of the basis/engineering 
specification, the design and the selected processes. 
 
The review of basis/engineering specification shall as minimum contain: 
• An evaluation proving that all specified Danfoss requirements are met 
 
In case of incomplete, unclear or contradictory requirements in the basis-/engineering specification, 
this must be reported to Danfoss quality responsible or the responsible Danfoss purchaser 
 
The review of design shall as minimum contain: 
• An evaluation proving that the requirements, in the form of drawings and specifications, are 

unambiguous and meet specified Danfoss requirements. 
• An evaluation of the biggest risk in the construction documented in D-FMEA. 
• An evaluation of permissible tolerances and comparison with the capability of selected 

processes. 
• An evaluation of the possibility of choosing alternative sub-suppliers. 
• An evaluation of the product regarding how easy it is to install, maintain and service; storage 

need, storage time and removal possibilities. 
• An evaluation of the user safety of the product. 
• An evaluation of the statutory compliance of the product.  
• A determination of specifications and acceptance criteria concerning the visual requirements. 
• An evaluation of requirements to labeling, warnings, identification, production coding, and 

operating and assembly instructions. 
 
The review of processes shall as a minimum contain: 
• An evaluation proving that a supplier process is able to produce according to drawings and 

specification. 
• An evaluation of the specified Danfoss requirements for special processes, automation and 

assembling systems. 
• An evaluation of the needs and specified Danfoss requirements to inspect and test 
• An evaluation of the specified Danfoss requirements for packaging, handling, storage, and 

storage time. 
• An evaluation of the specified Danfoss requirements  for equipment and measuring devices 
 
If the supplier finds any deviations from the specified Danfoss requirements, the supplier must 
contact Danfoss immediately. 
 
4.5.3 Danfoss approval of design records 
Danfoss shall always approve design records (drawings, etc.) created by the supplier specifically 
according to Danfoss specifications, before the part approval.  
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4.5.4 Feasibility study 
The supplier should carry out formal review of drawing and specifications (for example a Design for 
Manufacturing review, DFM) previous to defining processes and flow.   In case of incomplete, unclear 
or contradictory requirements or specifications, this must be clarified through Danfoss quality 
responsible or Danfoss purchaser. Additional requirements/checklist/signoff may be required 
depending on agreements done with Danfoss. 
 
4.5.5 Process flow diagram 
The supplier shall have an overall process flow diagram that clearly describes the full production 
process steps and locations. 
 
4.5.6 P-FMEA – “Process Failure Mode and Effect Analysis” 
The Process-FMEA shall identify and evaluate the risk of failure during the production processes.  If 
nothing else is agreed between Danfoss and the supplier, the P-FMEA should be completed for 
processes.  The P-FMEA shall be available in connection with the Part Approval Process (Sample 
Certificate) and completed according to the AIAG recommendations.  A corrective action plan with 
responsible person and completion date must be established with the same Risk Analysis Table as 
described in the D-FMEA section. 
 
The Design and Process FMEA must be used as guideline for Special Characteristics determination.  
In the cases where the severity S >8 and the product of the risk factor multiplied by the factor of 
probability for occurrence S*O ≥ 40 a characteristic is recommended to be defined as a Special 
Characteristics. 
 
4.5.7 Control Plan 
The supplier shall prepare a Control Plan based on D-FMEA and P-FMEA for the complete process 
and method describing which control and inspection activities that have been implemented to 
ensure conformity to the specification.  Special characteristics shall be marked with their reference 
number. 
 
4.5.8 Planning of production, tooling, measuring and test equipment 
The supplier shall ensure that new Production, Tooling, Measuring and Test equipment is delivered 
in time and capable to fulfill the required Danfoss specifications.  Production, Tooling, Measuring and 
Test equipment owned by Danfoss, shall be clearly identified by a permanent marking as Danfoss’ 
property. Production measurement equipment and method has to be aligned with Danfoss. 
 
4.5.9 Working-, inspection-, testing- and packing-instructions 
To ensure that the supplier can produce and deliver products that fulfill the specified Danfoss 
requirements, the Supplier must develop and implement necessary working, inspection, testing and 
packing instructions.  These instructions must clearly describe the criteria for a satisfactory 
performance of each manufacturing process, be related to the specifications of the finished product, 
and describe the inspection and test procedure. 
 
4.5.10 Training of operators 
The supplier shall ensure and document that employees have relevant training for competence to be 
able to manage the process and follow related instructions. Appropriate competences detection 
must be done by each supplier to ensure corrective and preventative actions can be executed.  
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4.5.11 Traceability documentation 
If there are any traceability requirements about the supplier shall be able to present documentation 
describing how the specified Danfoss requirements will be met. Danfoss will specify what degree of 
traceability is needed: raw materials, work in progress and/or finish goods. 
 
4.5.12 Preventive maintenance plan 
The supplier shall carry out and implement a preventive maintenance plan. 
 
4.5.13 Sub-Supplier assessment 
The supplier is responsible to ensure that sub-suppliers are capable of fulfilling all relevant specified 
Danfoss requirements.  Danfoss may also request to assess/audit sub-suppliers. 
 
4.5.14 Sub-Supplier Quality Plan 
The supplier is responsible to ensure that sub-suppliers are planning and completing necessary 
quality assurance activities to ensure parts and product delivered fulfill the specified Danfoss 
requirements. 
 
4.5.15 Part Approval (Sub-Supplier) 
The supplier is responsible to approve all products supplied by sub-suppliers to ensure parts and 
products delivered fulfill the specified Danfoss requirements.  The supplier should use Danfoss Part 
Approval Process or an equivalent process. 
 
4.5.16 External approvals 
In case of external approval requirements (e.g. ATEX or UL-approval), specific information will be 
provided to the supplier from the Danfoss quality responsible or responsible Danfoss purchaser. 
 
4.5.17 Part approval for serial production 
Three (3) phases shall be done prior to serial production at suppliers: 
 
Phase 1: Purchasing project preparation where all necessary tasks have to be fulfilled to select the 
supplier and get the release for the purchasing project.  
 
Phase 2: Production process development. All process applicable requirements stated in the Supplier 
Quality Manual shall be implemented in addition to the sample planning for necessary tests. The 
amount of samples must be defined together with Purchaser, Quality, Product Development and 
Operations of the Danfoss Business Unit. 
 
Phase 3: Approval of serial production. During this phase the supplier applies for the approval of his 
serial production. Danfoss may conduct a process, product or system audit during the production 
trial / pilot series production in order to confirm and approve the production is ready for series 
supply and specified Danfoss requirements are fulfilled. 
 
Supplier must carry out a series production for Part Approval to make sure that a newly developed 
part can be produced as expected, before the part is approved for production.  The production of 
Part Approval Parts shall be manufactured at the same production site as where production will take 
place. The parts shall be manufactured using the same equipment from the production environment 
as for future deliveries.  Production shall be performed in the same way, by using the same material, 
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and under the same conditions (including operators/competences) as for future serial production 
runs. 
 
The production run for part approval shall be a significant production run that will ensure relevant 
variation sources (e.g. change of operators and material) will have an impact on the process 
variation.  The Danfoss Purchasing Order shall always confirm the size of the production for Part 
Approval. Parts produced in the production for Part Approval shall be used for evaluation according 
to Danfoss Part Approval Process. 
 
The production for Part Approval must confirm: 

• The inspection and test methods (and the approval criteria) which must be used to evaluate 
the product (or the processes) during the production phase have been determined and can 
objectively prove whether the product (or process) meets the specified Danfoss 
requirements. 

• The capability and capacity of the production equipment meet the specified Danfoss 
requirements under production-like conditions. 

• The product meets the specified Danfoss requirements for packaging and labeling. 
• The production and material systems are suited for the purpose. 
• The operators have the necessary qualifications and competences. 

 
If deviations from the specified Danfoss requirements are found when implementing the production 
for Part Approval, the supplier must carry out the necessary corrective action improvements and 
have them confirmed before Danfoss can approve the part for serial production. 
 
4.5.18 Dimensional results 
The supplier shall report all of the dimensional results of the measurements stated on drawings. 
When requested, these dimensional results (measurement equipment, nominal measurements and 
tolerances) shall be detailed in the measurement report.  Any measurement that falls outside the 
tolerances shall be clearly indicated, and must be approved by Danfoss prior to dispatch. Number of 
parts to be measured must be agreed on in advance with the Danfoss quality responsible person. 
 
The supplier shall present results for parts from each unique production process (i.e. each production 
cell, line, tool or cavity) including complete measurement of all product dimensions shown in the 
design record.  The parts used for evaluation of the dimensional results shall be picked with equal 
distribution among the parts produced in the production run for part approval parts.  When 
requested by Danfoss dimensional results must be presented. 
 
4.5.19 Material, Performance Result 
All material and performance requirements according to Danfoss specification shall be verified. It 
shall appear in the record document whether verification and testing have been performed with 
approved result. 
 
Specific test results must be presented.  General statements such as conformity to specifications (e.g. 
“OK”, “Approved”, etc.) are not acceptable.  Material properties shall be verified by using material 
certificates according to the European standard EN10204. Certificates (at minimum) shall be 
EN10204-2.2, written in English and signed by the drawer unless other requirements are specified. 
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4.5.20 Appearance Results 
For parts with appearance requirements in the design record, the supplier shall verify that the 
specified Danfoss requirements have been met by submitting a test report to Danfoss.  Parts used for 
evaluation of the appearance requirements shall be picked among the parts produced in the 
production run for part approval parts.  The acceptance criteria and verification method shall be 
agreed between Danfoss and the supplier before the approval (e.g. reference parts) process begins. 
 
4.5.21 Sample Products 
Measured parts stated in “Dimensional results” shall be submitted to Danfoss separated from the 
Part Approval Order. 
 
4.5.22 Measurement System Analysis (MSA)  
The purpose of carrying out a Measurement System Analysis is to evaluate the capacity of measuring 
capability correctly under the influence of all conditions that might affect the measuring accuracy. 
The measurement capability study must be performed in order to make a proper evaluation of the 
measurement method.  
 
 
 Acceptance criteria for MSA Study (Average and Range method)  

 
Number of Distinct 

Categories (ndc) Gage R&R Status 

ndc>= 5 GR&R =< 10 %   The measurement system can be approved. 
 
 
2 =< ndc < 5 10 % < GR&R  =< 

30 % 

The measurement system can be approved, if Danfoss accepts 
the measuring uncertainty. Corrective actions can be required 
and the supplier must contact Danfoss responsible SQA 
(Supplier Quality Assurance) or the responsible Danfoss 
purchaser) 

ndc< 2 GR&R > 30 % The measurement system cannot be approved. 

 
Measurement capability study must always be made for special characteristics and other parameters 
requested by Danfoss. Therefore the capability of the measurement system must be established 
prior to any statistical surveys (Cp, Cpk, Pp, Ppk) and calculations must be made to understand the 
nature of the process. The measurement capability study should always be carried out under actual 
working conditions. It is recommended that the analysis is carried out at the same location where the 
measuring equipment will be used during production and under the same environmental conditions 
that will be anticipated in production.   
 
The analysis of the measurement system must be done by the routine production operators. The 
measurement capability study should always be carried out using parts from the actual process and 
cover the entire tolerance.  BIAS must always be found and minimized in relation to a traceable and 
controlled master. The measurement capability study will follow different tracks (including MSA Type 
I-III) depending on whether the measurement is influenced by the operator or is carried out by 
automatic measurement system.  See Annex 8.1 for MSA calculation methods. 
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4.5.23 Process Capability Study 
The purpose of the process capability study is to predict the capability of a process to produce parts 
in accordance with the specified Danfoss requirements. The preliminary process capability Study 
shall be according to the AIAG SPC Manual and shall include Control chart(s), standard deviation(s), 
Cp-values and Cpk-values.  
 
For all special characteristics a process must be selected and maintained to perform a specified 
Process capability for running production according the specification. Special characteristics are 
marked on the drawing according to Danfoss Corporate Standard #500B0404, and all special 
characteristics shall be considered input to the Control Plan.  The supplier shall perform a process 
capability Study and the results must be documented in the Part Approval Documentation.  
 

General acceptance criteria for the preliminary process capability CpK (short term) study for special 
characteristics: 
CpK >= 1.67  Approved result for the preliminary process capability study 

1.67 > cpK >= 1.33 Danfoss can in some cases accept the result. Acceptance must be in writing. 
Corrective actions will be required from the supplier and the supplier must 
contact Danfoss quality responsible or Danfoss purchaser 

Cpk < 1.33 Not acceptable 
100 % inspection must be carried out, or alternatively the inspection 
frequency shall be considerably increased to ensure that the specified 
Danfoss requirements are always met. The supplier must contact Danfoss 
quality responsible or the responsible Danfoss purchaser 

General criteria for process capability Ppk  (long term) for running production: 

All production processes must be selected and controlled to maintain a Process Capability (Ppk) of at least 
1.33.  The Ppk levels of special characteristics must be documented and reported upon request. 

For special characteristics/parameters or properties the requirements can be different compared to the 
general requirements. 

 
Parts used for evaluation of the preliminary process capability study shall be produced and randomly 
sampled in the production run for part approval parts.  The process capability study shall contain a 
minimum of 30 parts in total. The samples shall be collected in production when the process is stable 
(i.e. no adjustments are allowed) during the production run.  Parts from each unique production 
process (i.e. each production cell, line, tool or cavity) shall be evaluated separately. 
 
The number of parts used for preliminary process capability study depends on the number of 
cavities.  In case of parts used for high volume production Danfoss quality responsible or Purchaser 
may require one hundred twenty five (125) pieces to be used for the preliminary process capability. 
 

No. Cavities Random size (n) 
 = 1   n ≥ 30 pieces 

≥2 ≤3   n ≥ 25 pieces / cavity 
≥4 ≤50   n ≥ 50 pieces (cavity x cycles => 50) but minimum 5  cycles 

> 50   n = minimum 5 cycles 
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If the required process capability has not been obtained, an action plan with corrective actions shall 
be prepared describing the activities to be implemented to ensure compliance with the specified 
Danfoss requirements.  See Annex 8.2 for process capability calculation methods. 
 
4.5.24 Statistical Process Control (SPC) 
Suppliers approved for running production shall establish and maintain, where relevant, a system 
where special characteristics are under statistical process control (SPC), according to AIAG or 
equivalent.  Data shall be retained (at minimum) twelve (12) months from last production and shall 
be documented upon request within five (5) working days.  Where agreed and specified, SPC 
documentation must be included for each delivery.   The supplier shall reduce variation through 
continuous improvements in long term process capability. 
 
4.5.25 Part Submission Warrant (PSW) 
A Part Submission Warrant is an industry-standard document required for all newly-tooled or revised 
products in which the supplier confirms that inspections and tests on production parts show 
conformance to customer requirements. Status of a PSW can be: “Approved”, “Interim approved” or 
“Rejected”. 

5 Non-conformities regarding product specifications 
Danfoss reserves the right to make a claim on any products with deviation from agreed 
specifications. 

5.1 Deviations found by Danfoss 
In case of deviations from agreed specifications, Danfoss will in cooperation with the supplier, make 
one of the following decisions: 

1. The supplier will inspect and sort parts with uncertain status at Danfoss’ premises.  
2. The complete batch is returned to the supplier  
3. Danfoss will inspect and sort parts with uncertain status at the suppliers’ expense. 
4. Danfoss will re-work products at the suppliers’ expense. 
5. Danfoss will grant waiver (concession) for the delivered parts. 
6. All costs related to the import and export of products and parts with a confirmed deviation 

will be at the supplier’s expense. 
 

A permanent corrective action recommendation including “sorting” of a Danfoss part or product 
designated with a special characteristic is unacceptable.  In case of agreement with Danfoss quality 
responsible or the responsible Danfoss purchaser for a short-term corrective action of “sorting” a 
special characteristic Danfoss part or product, the sorting criteria must have control limits based on 
initial capability study or another more strict tolerance.   

5.2 Containment, Corrective and preventive activities 
 
8D Methodology – There are 8 Disciplines that must be followed to effectively solve and prevent a 
problem.  This methodology may generate 3 different type of reports: 3D report (Team, Problem 
description and Containment actions), 5D report (include root cause analysis and corrective action 
plan) and 8D report (includes also validation and preventive actions).  
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All claims shall be handled according to the 8D method, including following activities: 
1. Establish Task Force Team 
2. Problem description 
3. Containment action (actions to contain the damage, max 2 working days) “3D report” 
4. Root cause analysis of the problem 
5. Corrective actions plan (max 10 working days) “5D report” 
6. Validation of the implemented corrective actions  
7. Preventive actions 
8. 8D-report is closed and celebration of the success 

 
Until the 8D-report is closed the supplier shall attach a declaration (label) of conformity on 
every pallet to certify that all delivered parts and products have been inspected, are without 
defect and meet all specified Danfoss requirements. Containment actions must include any 
parts in transport and supplier warehouses. 

5.3 Concessions (waiver) Requests 
If the supplier wishes to deliver products to Danfoss in spite of deviations from the specified Danfoss 
requirements the supplier must contact Danfoss using a Concession (or “waiver”) Requisition form  
to give notice regarding a specific part or product with regard to quantity, cause and corrective 
action.  Before delivery the Concession Requisition form must be approved and signed by Danfoss.  
Labeling methods and criteria of the conceded product must be agreed on with Danfoss.  Danfoss 
reserves the right to cancel an issued waiver at any time.  Any cancellation by Danfoss will be in 
writing and delivered to the supplier. 

5.4 Supplier Change Requests 
If the supplier wishes to introduce changes of processes, design or material having impact on 
product quality (form, fit and function), a Supplier Change Request form must be submitted for 
approval to the Danfoss quality responsible person.  Changes can be introduced when Danfoss has 
given approval and signed the Supplier Change Request form for implementing the change and 
communicated the requirements for requalification and Part Approval Process (Sample Certificate) 
documentation. 

6 References 
Danfoss Standards with information about related issues 
Danfoss standard 500B0404 Classification of requirements in the product basis 
Danfoss standard 500B0751 Negative List for Substances and Materials 
 
More information about related issues 
AIAG/reference manual APQP “Advanced Product Quality Planning and Control Plan” 2nd Edition 
AIAG/reference manual MSA “Measurement System Analysis” 
AIAG/reference manual SPC “Statistical Process Control” 
AIAG/reference manual FMEA “Potential Failure Effects Analysis 
AIAG/reference manual PPAP “Production Part Approval Process” 4th Edition 
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7 Templates 
In order to secure uniform communication through Supply chain Danfoss require depending of the 
template to be according AIAG or according Danfoss templates, or without any requirement to the 
form of template 
 
Templates mandatory according to AIAG, where enclosed Danfoss templates can be used.  
 

DFMEA_template.xls PFMEA_template.xls ControlPlan.xls Part Submission 
Warrant.xls  

Templates mandatory according to Danfoss 

Supplier Change 
Request form.xls

Waiver requisition 
form.xls  

 
Templates without requirements to form 
 
Enclosed Danfoss templates can be used when appropriate 
 
 

8D Suppliers.dot MSA.XLS Capability 
calculation.xls

SPC CONTROL 
CHART auto.xls

Feasibility study.xls

 
 

8 Annex 

8.1 Measuring System Analysis (MSA) 
 
Performing MSA Type I -III 
Type I: Apply to all measuring systems for BIAS and capability 
To evaluate and minimize the systematically deviation BIAS in the measuring system, and to estimate 
the potential capability of the measuring system. 
 
Type II: Apply to measuring systems influenced by operator. 
- To evaluate Gage R&R under the influence of different operators, machinery and parts, and to 
demonstrate whether the measuring system can be accepted taking into consideration both GR&R 
as well as Numbers of Distinct Categories (ndc). 
- For Variable gauge study the supplier should utilize 10 parts, 3 operator, 3 trials. 
- For Attribute gauge study the supplier should utilize 50 parts, 3 operators, 3 trials  
- Minimum required is (numbers of parts) x (number of operators) > 20 
- Directions to perform a GR&R study step by step: 

• Calibrate the gauge, or assure that it has been calibrated 
• Have operator #1 measure all samples once in random order 
• Have operator #2 measure all samples once in random order 
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• Continue until all operators have measured samples once (this is Trial 1) 
• Repeat above steps for the required number of trials 
• Use a R&R template to determine the statistics of the R&R study 

− Repeatability (%EV) 
− Reproducibility (%AV) 
− Gage RR (%R&R) 
− Part Variation (%PV) 
− Number of distinct categories (ndc) 

• Analyze results and determine follow-up action, if any 
  
Type III:  Apply to measuring systems not influenced by the operator. 
To evaluate R&R and to demonstrate whether the measuring system can be accepted taking into 
consideration both R&R as well as Numbers of Distinct Categories (ndc) 
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Measuring System Analysis (MSA) for Attribute or Binary Data 
Attribute data (i.e. Gages go/no-go, visual inspections) should be done following below scheme: 
 

Part True standard 
(master) 

Operator 1 Operator 2 Operator 3 Total 

1 Rejected Rejected    1 Rejected   1 Accepted  0 2 
2 Accepted Rejected    0 Accepted  1 Accepted 1 2 
N Accepted Rejected    0 Accepted  1 Accepted 1 2 

Total hits  1 3 2  
  

Truth Operator 1 Operator 2 Operator 3  
Accepted 2 0 0 <- Rejected falsely 

 Rejected 0 0 1 <-Accepted falsely 

 
Total sample size (N) must always be 20 or more parts. 
If only 2 operators are available, then total sample size (N) must be 30 or more parts. 
 
Inspection capability parameters: 
 
Effectiveness (E) is the ability of an inspector to distinguish between defective and non defective 
products or parts. 
E = Number or parts identified correctly / total number of opportunities to be correct 
 
Probability of False Rejects (FR) is the likelihood of rejecting a good part. 
P(FR) = Number of times good parts are rejected as bad / total number of opportunities to rate good parts 
 
Probability of False Acceptance (FA) is the likelihood of accepting a bad part 
P(FA) = Number of times bad parts are accepted as good / total number of opportunities to rate bad parts 
 

Acceptance criteria for Attribute MSA Study 
  

E P（FA） P（FR） Status 

>= 0.9 <=2% <=5% The measurement system can be approved. 
 
 
0.9>=E>=0.7 <=5% <=10% 

The measurement system can be approved, if Danfoss 
accepts the measuring uncertainty. Corrective actions 
can be required and the supplier must contact Danfoss 
responsible. 

<= 0.7 >5% >10% The measurement system cannot be approved. 
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8.2 Process capability calculation 

Pp and Ppk are based on the overall spread of the measurements.  sp = 
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Cp and Cpk values can be calculated if the data are taken from a X control chart.  
Cp and Cpk are calculated if your spread calculation is based on within sub-group variation from a 

X control chart.  sc = 
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 for X s control charts. The factors d2 and 

c4 are associated with the use of control charts. Reference: AIAG SPC Manual. 
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Cpm value can be specified if the responsible engineer regards this parameter is useful.   

  Cpm is based on a special spread calculated with respect to the target.  sCpm = 
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Process capability study shall be documented by the supplier for Special Characteristics in Part 
Approval Process, and the supplier shall be able to present current/latest verification records within 
five working days. 
 
Transforming data before Capability studies 
Capability studies assume that distribution of data is normal and equal variance over the range of 
the analysis. If the distribution is non-normal, then the analysis may be misleading or incorrect due 
to the violation of the normality assumption. A transformation function can be used to convert the 
data closer to a normal distribution to meet the assumptions and allow valid conclusions.  
 
An Anderson-Darling normality test should be done to confirm non-normality, once this has been 
determined; a transformation function is used to transform the data. The same test for normality 
should be then performed on the transformed data before continuing with capability analysis.  A 
transformation function can incorporate any one or combination of the following equations, or may 
use additional ones not listed: 
 

• Square root:   √X 
• Logarithmic: log10 x, ln x, etc. 
• Reciprocal of data:  1/x 
• Square of data:  x2 
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Serverity

		Ranking		Effect		Criteria: Serverity of effect

		10		Hazardous without warning		Very high severity ranking when a potential failure mode affects safe operation and/or involves non-compliance with government regulation without warning. Requires abnormal operator response. Requires emergency actions.

		9		Hazardous with warning		Very high severity ranking when a potential failure mode affects safe operation and/or involves non-compliance with government regulation with warning (such as audible or visual alarm).

		8		Very High		Item inoperable, with loss of primary functions. Noticeable to all operators.

		7		High		Item operable, but reduced level of performance. Customer dissatisfied.

		6		Moderate		Item operable, but at reduced level of performance or life for a primary function or loss of a non-primary function. Noticeable by skilled operators. Normal responses required from operator. Customer experiences discomfort.

		5		Low		Item operable, but works at reduced level of performance. Customer experiences some dissatisfaction.

		4		Very Low		Product works at reduced level of performance for a non-primary function. Noticeable to a skilled operator. Defects noticed by most customers (> 75 %).

		3		Minor		Fit & Finish items do not conform. Product works at reduced level of performance or life for a non-primary function. Defect noticeable by average customer. (50%).

		2		Very Minor		Defect noticeable by discriminating customer. (<25%), no response required from operator.

		1		None		No effect





Occurrence

		Rating		Possible Failure Rates		Probability of Failure		Criteria: Occurrence Likelihood

								Calculation and Analysis		Design Margin		Lab and Field Test Results		Deviation

		10		>=1 in 2		Very High. 
Failure is almost inevitable		Not possible		Unknown		Similar designs in similar applications frequently show problems		Typically not approved

		9		1 in 3		Very High. 
Failure is almost inevitable

		8		1 in 8		High
Repeated Failures		Possible, with  low correlation to test results		Small,  not well established or understood		Similar designs in similar applications sometimes have problems

		7		1 in 20		High
Repeated Failures

		6		1 in 80		Moderate
Occasional Failures		Possible, with generally acceptable correlation to test results		Small, somewhat established and understood		Some problems detected in first round of testing, but easy to overcome with help of analysis		Typically approved for small differences, <33% of  tolerance range

		5		1 in 400		Moderate
Occasional Failures

		4		1 in 2000		Moderate
Occasional Failures

		3		1 in 15000		Low
Relatively Few Failures		Possible, with high level of correlation to test results		Large, somewhat established and understood		Proven design which typically passes first round of testing, similar designs in similar applications do not have problems		Typically approved for larger differences, up to 100% of  tolerance range

		2		1 in 150000		Low
Relatively Few Failures

		1		<=1 in 1500000		Remote		Common, with high level of correlation to test results		Large, well established and understood





Detection

		Ranking		Detection		Criteria: Likelihood of Detection by Design Control

		10		Absolute uncertainty		Design Control will not and/or can not detect a potential cause/mechanism and subsequent failure mode; or there is no Design Control.

		9		Very remote		Very remote chance the Design Control will detect a potential cause/mechanism and subsequent failure mode.

		8		Remote		Remote chance the Design Control will detect a potential cause/mechanism and subsequent failure mode

		7		Very Low		Very low chance the Design Control will detect a potential cause/mechanism and subsequent failure mode.

		6		Low		Low chance the Design Control will detect a potential cause/mechanism and subsequent failure mode.

		5		Moderate		Moderate chance the Design Control will detect a potential cause/mechanism and subsequent failure mode.

		4		Moderately high		Moderately high chance the Design Control will detect a potential cause/mechanism and subsequent failure mode.

		3		High		High chance the Design Control will detect a potential cause/mechanism and subsequent failure mode.

		2		Very high		Very high chance the Design Control will detect a potential cause/mechanism and subsequent failure mode.

		1		Almost certain		Design Control will almost certainly detect a potential cause/mechanism and subsequent failure mode.






Process diagram

		

		Process diagram

		Process:										FMEA number:

												Prepared by:

		Core Team:										DATE (Orig.)

		Rev.:										DATE (Rev)

				Process step:						Process step:						Process step:

				Failure modes:						Failure modes:						Failure modes:

				Process step:						Process step:						Process step:

				Failure modes:						Failure modes:						Failure modes:

				Process step:						Process step:						Process step:

				Failure modes:						Failure modes:						Failure modes:

				Process step:						Process step:						Process step:

				Failure modes:						Failure modes:						Failure modes:





PFMEA

				System												POTENTIAL

																FAILURE MODE AND EFFECTS ANALYSIS

				Subsystem												(PROCESS FMEA)										FMEA Number:		0

				Component								Design Responsibility														Prepared by:

		Application										Key Date														Date (Orig.)

		Core Team:																								Date (Rev.)

										C		Potential		O		Current		Current		D

		Item /		Potential		Potential		S		l		Cause(s)/		c		Process		Process		e		R.		Recommended		Responsibility		Action Results

		Function		Failure		Effect(s) of		e		a		Mechanism(s)		c		Controls		Controls		t		P.		Action(s)		& Target		Actions		S		O		D		R.

				Mode		Failure		v		s		of Failure		u		Prevention		Detection		e		N.				Completion		Taken		e		c		e		P.

										s				r						c						Date				v		c		t		N.
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Serverity

		Severity

		Effect				Criteria: Serverity of effect This ranking results when a potential failure mode results in a final customer and/or a manufacturing/assembly plant defect. The final customer should always be considered first. If both occur, use the higher of the two severities				Ranking

		Hazardous without warning				Very high severity ranking when a potential failure mode affects safe operation and/or involves non-compliance with government regulation without warning. Requires abnormal operator response. Requires emergency actions.		Or may endanger operator (machine or assembly) - without warning		10

		Hazardous with warning				Very high severity ranking when a potential failure mode affects safe operation and/or involves non-compliance with government regulation with warning (such as audible or visual alarm).		Or may endanger operator (machine or assembly) - without warning		9		9

		Very High				Item inoperable, with loss of primary functions. Noticeable to all operators.		Or 100%of products may have to be scrapped, or product/item repaired in repair dept. with a repair time greater than 1 hour		8		8

		High				Item operable, but reduced level of performance. Customer dissatisfied.		Or product may have to be sorted and a portion (less than 100%) scrapped, or product repaired with a repair time under 1 hour		7		7

		Moderate				Item operable, but at reduced level of performance or life for a primary function or loss of a non-primary function. Noticeable by skilled operators. Normal responses required from operator.
Customer experiences discomfort.		Or a portion (less than 100%) of the product may have to be scrapped with no sorting, or product/item repaired in repair dept. with a repair time less than a half hour		6		6

		Low				Item operable, but works at reduced level of performance. Customer experiences some dissatisfaction.		Or 100% of product may have to be reworked, or product/item repaired offline but does go to repair dept.		5		5

		Very Low				Product works at reduced level of performance for a non-primary function. Noticeable to a skilled operator. 
Defects noticed by most customers (> 75 %).		Or the product may have to be sorted, with no scrap, and a portion (less than 100%) reworked		4		4

		Minor				Fit & Finish items do not conform. Product works at reduced level of performance or life for a non-primary function. Defect noticeable by average customer. (50%).		Or a portion (less than 100%) of the product may have to be reworked, with no scrap, on-line but out of station		3		3

		Very Minor				Defect noticeable by discriminating customer. (<25%) 
No response required from operator.		Or a portion (less than 100%) of the product may have to be  reworked, with no scrap, on-line but in station		2		2

		None				No effect		Or slight inconvenience to operation  or operator, or no effect		1		1





Occurrence

		Occurrence

		Probability of Failure		Possible Failure Rates		Rating

		Very High
 Failure is almost inevitable		>100 per thousand pieces		10

				50 per thousand pieces		9

		High
Repeated Failures		20 per thousand pieces		8

				10 per thousand pieces		7

		Moderate            Occasional Failures		5 per thousand pieces		6

				2 per thousand pieces		5

				1 per thousand pieces		4

		Low
 Relatively Few Failures		0,5 per thousand pieces		3

				0,1 per thousand pieces		2

		Remote		<= 0,01 per thousand pieces		1





Detection

		Detection

		Detection				Criteria		Inspection types						Suggested range of detection methods		Ranking

								A		B		C

		Absolute Imposible				Absolute certainty of non detection						x		Cannot detect or is not checked		10

		Very remote				Controls will probably not detect						x		Control is achieved with indirect or random check only		9

		Remote				Controls have poor chance of detection						x		Control is achived with visual inspection only		8

		Very Low				Controls have poor chance of detection						x		Control is achived with double visual inspection only		7

		Low				Controls may detect				x		x		Control is achived with charting methods, such as SPC (Statistical Process Control)		6

		Moderate				Controls may detect				x				Control is based on variable gaugingafter parts have left the station or Go/No go gauging performed on 100% of the parts after parts have left the station		5

		Moderately high				Controls have a good chance to detect		x		x				Error detection in subsequent operations, or gauging performed on setup and first-piece check (for setup causes only)		4

		High				Controls have a good chance to detect		x		x				Error detection in-station or error detection in subsequent operations by multiple layers of acceptance: Supply, select, install, verify. Cannot accept discrepants parts		3

		Very high				Controls almost certain to detect		x		x				Error detection in-station (automatic gauging with automatic stop feature). Cannot pass discrepants part		2

		Very high				Controls certain to detect		x						Discrepants parts cannot be made because item has been error proofed by process/product design		1

		Inspection types:		A:		Error-proofed

				B:		Gauging

				C:		Manual inspection






CPLAN

		CONTROL PLAN

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

												Responsible PTA

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

												Makers of control plan

		Part Name/Description								Supplier/Plant Approval/Date										Customer Quality Approval/Date (If Req'd.)

		Supplier/Plant				Supplier Code				Other Approval/Date (If Req'd.)										Other Approval/Date (If Req'd.)

						MACHINE,		CHARACTERISTICS								METHODS

		PART/		PROCESS NAME/		DEVICE,								SPECIAL

		PROCESS		OPERATION		JIG,TOOLS,								CHAR.		PRODUCT/PROCESS		EVALUATION/		SAMPLE						REACTION

		NUMBER		DESCRIPTION		FOR MFG.		NO.		PRODUCT		PROCESS		CLASS		SPECIFICATION/		MEASUREMENT		SIZE		FREQ.		CONTROL		PLAN

																TOLERANCE		TECHNIQUE						METHOD
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Part Submission Warrant

																Part Submission Warrant

		Part Name

		Cust. Part Number																																Org. Part Number

		Engineering Drawing Change Level																																												Dated

		Safety and/or Government Regulation																Yes						No		Purchase Order No.																				Weight (kg)

		ORGANZATION MANUFACTURING INFORMATION																												CUSTOMER SUBMITTAL INFORMATION

		Organization Name & Supplier/ Vendor Code																												Customer Name/Division

		Street Address																												Buyer/Buyer Code

		City								Region						Postal Code								Country						Application

		MATERIALS REPORTING

		Has Substances of Concern according to Danfoss Negativ list been used ?																																Yes						No				n/a

		Are polymeric parts identified with appropriate ISO marking codes ?																																Yes						No				n/a

		REASON FOR SUBMISSION   (Check at least one)

				Initial Submission																																		Change to Optional Construction or Material

				Engineering Change(s)																																		Sub-Supplier or Material Source Change

				Tooling: Transfer, Replacement, Refurbishment, or additional																																		Change in Part Processing

				Correction of Discrepancy																																		Parts Produced at Additional Location

				Tooling Inactive > than 1 year																																		Other - Please specify below

		REQUESTED SUBMISSION LEVEL   (Check one)

				Starting Level  - Warrant only and supporting data agreed in advance

				Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

				Level 2 - Warrant with product samples and limited supporting data submitted to customer.

				Level 3 - Warrant with product samples and complete supporting data submitted to customer.

		SUBMISSION RESULTS

		The results for						dimensional measurements														material & functional tests												appearance criteria										statistical process package

		These results meet all design record requirements:																						Yes						No				(If "No" - Explanation required)

		Mold / Cavity / Production Process

		DECLARATION

		I hereby affirm that the samples represented by this certification are representative of our parts, have been made to the applicable
customer drawings and specifications and are made from the specified materials on regular production tooling with operations other
than the regular production process. I also certify that documented evidence of such compliance is on file and available for review.

		EXPLANATION/COMMENTS:

		Is each Customer Tool properly tagged and numbered ?																										Yes						No				n/a

		Organization Authorized Signature																																																Date

		Print Name																						Phone No.																						Fax No.

		Title																						Email

		FOR CUSTOMER USE ONLY (IF APPLICABLE)

		PPAP Warrant Disposition:												Approved						Rejected						Other

		Customer Signature																																																Date

		Print Name																												Customer Tracking Number (optional)

		Retention/Submission Requirements

																																Submission Level

		Requirement																										Level 1						Level 2						Level 3				Starting Level

		1.		Design Record																								R						S						S				*

				- for proprietary components / details																								R						R						R				*

				- for all other components / details																								R						S						S				*

		2.		Engineering Change Documents, if any																								R						S						S				*

		3.		Customer Engineering approval, if required																								R						R						S				*

		4.		Design FMEA																								R						R						S				*

		5.		Process Flow Diagrams																								R						R						S				*

		6.		Process FMEA																								R						R						S				*

		7.		Contol Plan																								R						R						S				*

		8.		Measurement System Analysis Studies																								R						R						S				*

		9.		Dimensional Results																								R						S						S				*

		10.		Material, Performance Test Results																								R						S						S				*

		11.		Initial Process Studies																								R						R						S				*

		12.		Qualified Laboratory Documentation																								R						S						S				*

		13.		Appearance Approval Report, (AAR)																								S						S						S				*

				if applicable

		14.		Sample Product																								R						S						S				*

		15.		Master Sample																								R						R						R				*

		16.		Checking Aids																								R						R						R				*

		17.		Records of Compliance																								R						R						S				*

				With Customer-Specific Requirements

		18.		Part Submission Warrant (PSW)																								S						S						S				S

				Bulk Material Checklist																								S						S						S				S

				S		=				The organization shall submit to the customer and retain a copy of records or documentation items at appropriate locations.

				R		=				The organization shall retain at appropriate locations and make avaliable to the customer upon request.

				*		=				The organization shall retain at appropriate locations and submit to customer upon request.





Part Submission Warrant GUIDE

																Part Submission Warrant

		Part Name

		Cust. Part Number																																Org. Part Number

		Engineering Change Level																																												Dated

		Safety and/or Government Regulation																Yes						No		Purchase Order No.																				Weight (kg)

		ORGANZATION MANUFACTURING INFORMATION																												CUSTOMER SUBMITTAL INFORMATION

		Organization Name & Supplier/ Vendor Code																												Customer Name/Division

		Street Address																												Buyer/Buyer Code

		City								Region						Postal Code								Country						Application

		MATERIALS REPORTING

		Has Substances of Concern according to Danfoss Negativ list been used ?																																Yes						No				n/a

		Are polymeric parts identified with appropriate ISO marking codes ?																																Yes						No				n/a

		REASON FOR SUBMISSION   (Check at least one)

				Initial Submission																																		Change to Optional Construction or Material

				Engineering Change(s)																																		Sub-Supplier or Material Source Change

				Tooling: Transfer, Replacement, Refurbishment, or additional																																		Change in Part Processing

				Correction of Discrepancy																																		Parts Produced at Additional Location

				Tooling Inactive > than 1 year																																		Other - Please specify below

		REQUESTED SUBMISSION LEVEL   (Check one)

				Starting Level - Warrant only and supporting data agreed in advance

				Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

				Level 2 - Warrant with product samples and limited supporting data submitted to customer.

				Level 3 - Warrant with product samples and complete supporting data submitted to customer.

		SUBMISSION RESULTS

		The results for						dimensional measurements														material & functional tests												appearance criteria										statistical process package

		These results meet all design record requirements:																						Yes						No				(If "No" - Explanation required)

		Mold / Cavity / Production Process

		DECLARATION

		I hereby affirm that the samples represented by this certification are representative of our parts, have been made to the applicable
customer drawings and specifications and are made from the specified materials on regular production tooling with operations other
than the regular production process. I also certify that documented evidence of such compliance is on file and available for review.

		EXPLANATION/COMMENTS:

		Is each Customer Tool properly tagged and numbered ?																										Yes						No				n/a

		Organization Authorized Signature																																																Date

		Print Name																						Phone No.																						Fax No.

		Title																						Email

		FOR CUSTOMER USE ONLY (IF APPLICABLE)

		PPAP Warrant Disposition:												Approved						Rejected						Other

		Customer Signature																																																Date

		Print Name																												Customer Tracking Number (optional)

		Appendix A - Completion of the Part Submission Warrant (PSW)

		PART INFORMATION

		1.		Part Name and 2a. Customer Part Number: Engineering released finished end item part name & number.

		2.b.		Org. Part Number: Part number defined by the organization, if any.

		3.		Engineering Change Level & Date: Show the change level and date of the design record.

		4.		Safety and/or Government Regulation: "Yes" if so indicated by the design record, otherwise "No".

		5.		Purchase Order Number: Enter this number as found on the contract/purchase order.

		6.		Weight: Enter the actual weight in kilograms to four decimals places unless otherwise specified by the

				customer.

		ORGANIZATION MANUFACTURING INFORMATION

		7.		Organization Name & Supplier/Vendor Code: Show the name and code assigned to the manufacturing

				site on the purchase order/contract.

		8.		Street Address, Region, Postal Code, Country: Show the complete address of the location where the

				product was manufactered. For "Region", enter state, county, province, etc.

		CUSTOMER SUBMITTAL INFORMATION

		9.		Customer Name/Division: Show the corporate name and division or operations group.

		10.		Buyer/Buyer Code: Enter the buyer's name and code.

		11.		Application: Enter the model year, vehicle name, engine, transmission, etc.

		MATERIALS REPORTING

		12.		Substances of Concern: Enter "Yes", "No", or "n/a".

		13.		Polymeric Parts Identification: Enter "Yes", "No", or "n/a".

		REASON FOR SUBMISSION

		14.		Check the appropriate box(es). For bulk materials, in addition to checking the appropriate box, check "Other"

				and write "Bulk Material" in the space provided.

		REQUESTED SUBMISSION LEVEL

		15.		SUBMISSION LEVEL: Identify the submission level requested by the customer.

		SUBMISSION RESULTS

		16.		Check the appropriate boxes for dimensional, material tets, performance tests, appearance evaluation, and

				statistical data.

		17.		Check the appropriate box. If "No", enter the explanation in "comments" below.

		18.		Molds/Cavities/Production Processes: For instruction, see….

		DECLARATION

		19.		EXPLANATION/COMMENTS: Provide any explanatory comments on the Submission Results or any

				deviations from the Declaration. Attach additional information as appropriate.

		20.		CUSTOMER TOOL TAGGING/NUMBERING: Are customer-owned tools identified in accord with ISO/

				TS 16949 and any customer-specific requirements, answer "Yes" or "No". May not be applicable to OEM

				internal suppliers.

		21.		ORGANIZATION AUTHORIZED SIGNATURE: A responsible organization official, after veryfying that the

				results show conformance to all customer requirements and that all required documentation is available,

				shall approve the declaration and provide Title, Phone Number, Fax Number and E-mail address.

		FOR CUSTOMER USE ONLY

				Leave blank
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Sheet1

		Danfoss

														Supplier Change Request form

		Supplier Name / address								Danfoss SCR No		Suppliers No.		Date

		Originator:								Material

		Tel. No.				E-mail./fax

		For supplier use

		Request for Change

		Request type :				Drawing change				Process change

		Reason for change

		Description of change

		Impact of proposed change/benefits

		Proposed evaluation (Describe what will be done to ensure specification is fulfilled):

		Qualification plan/schedule								Plan date		Actual date		Sign

		For Danfoss use

		Change request approved with below data and actions required

		Change request rejected

		Data and actions required from the supplier to be documented with PSW as cover page for approved change

		New Part Approval (Danfoss will send a SC-order)								Additional requirements

		PPAP Level 3

		DFMEA

		PFMEA

		Process Flow Chart

		Control Plan

		MSA

		Process Capability Study

		Measurement results								Danfoss Approver

										Date		Signature
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Sheet3

		












Sheet1

		Danfoss

														Waiver requisition form

		Supplier Name / address								Danfoss Exemption No		Suppliers No.		Date

		Originator:								Material

		Tel. No.				E-mail./fax

		Approval signature (QA manager)								Order No.		Pos.		Number

		Drawing requirement				Deviation								Total faults

		Note

		What was the cause of the deviation (root cause analysis):

		Corrective Actions (Describe what will be done to effectively correct the non-conformance):

		Corrective action implemented								Validation of implemented corrective actions

		Date		Signature						Date		Signature

		For Danfoss use only

		Decision				Approved				Comments

						Conditional Approved

						Rejected

		Exemption/limitation

		Aproved by.										Signature		Date
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8D Problem Solving Sheet for Crisis Management – For Danfoss Suppliers







		iire

		

		

		





		Tracking No (Internal Claim Number/Reverse Logistics Number):Emne

		Part No(s):

		Part Name:



		     

		     

		     



		Date (Orig.):

		Revision:

		Date (Rev.):



		     

		     

		     



		Danfoss Plant:

		Location:

		Fax No:



		     

		     

		     



		Contact Name:

		Phone No:

		E-mail:



		     

		     

		     



		Customer / Supplier:

		Location:

		Fax No:



		     

		     

		     



		Contact Name:

		Phone No:

		E-mail:



		     

		     

		     



		

		

		



		Step

		D1

		D2

		D3

		D4

		D5

		D6

		D7

		D8



		Action

		Establish Task Force Team

		Problem description




		Containment action for limiting the damage

		Root cause analysis of the problem

		Corrective actions

		Validation of implemented corrective actions

		Preventive actions

		8D-report closed;  celebration of the success



		

		First answer within 2 working days+ schedule for remaining activities

		Second answer within 6 working days or according to schedule + schedule for remaining activities

		Third answer within 2 working weeks or according to schedule

		Evaluation of achieved improvement



		Due date:

		     

		     

		     

		     



		Until the 8D-report is closed the supplier shall attach a certificate of conformity on every pallet


The supplier shall certify that all delivered parts have been inspected and are without defects. Certificate of conformity shall be attached on every pallet as long as the 8D-report is open or until otherwise has been agreed with the issuer of the 8D report.



		

		

		



		D1 – Establish Task Force Team:



		Task Manager (name):

		Position:

		Task Force Members (name):

		Position:



		     

		     

		     

		     



		Task Force Members (name):

		Position:

		Task Force Members (name):

		Position:



		     

		     

		     

		     



		



		D2a - Problem description



		     





		D2b – Determine possible causes and rank importance



		     



		Cause and effect diagram   

		5 Why’s    



		 

		Yes

		 

		No

		 

		Not applicable

		 

		Yes

		 

		No

		 

		Not applicable



		



		D3 – Containment action (Describe what will be done to prevent the non-conformance from repeating itself and to control it’s effects):



		     



		Date started:

		Date completed



		     

		     



		Responsible person






		     





		D4 – Root Cause Analysis of the Problem



		     



		Concentration diagram

		Check Sheet



		 

		Yes

		 

		No

		 

		Not applicable

		 

		Yes

		 

		No

		 

		Not applicable



		Cause and effect diagram

		Graphs and charts



		 

		Yes

		 

		No

		 

		Not applicable

		 

		Yes

		 

		No

		 

		Not applicable



		Pareto diagram

		Control chart



		 

		Yes

		 

		No

		 

		Not applicable

		 

		Yes

		 

		No

		 

		Not applicable



		Histogram

		Scatter diagram



		 

		Yes

		 

		No

		 

		Not applicable

		 

		Yes

		 

		No

		 

		Not applicable



		Target Completion Date

		Actual Date Completed



		     

		



		Responsible person






		     



		



		D5 – Corrective Actions (Describe what will be done to effectively correct the non-conformance):



		     



		Target Completion Date

		Actual Date Completed



		     

		     



		Responsible Person





		     



		



		D6 – Validation of implemented corrective actions



		     



		Target Completion Date

		Actual Date Completed



		     

		     



		Responsible Person






		     





		



		D7 – Preventive actions (Describe what will be done to effectively eliminate the root cause(s) from reoccurrence)



		     



		DFMEA updated

		DFMEA Number

		



		

		     

		 

		Yes

		 

		No

		 

		Not applicable



		PFMEA updated

		FPMEA Number

		



		

		     

		 

		Yes

		 

		No

		 

		Not applicable



		Control Plan updated

		Control Plan Number

		



		

		     

		 

		Yes

		 

		No

		 

		Not applicable



		Procedures / Work Instructions / Practices updated

		



		

		 

		Yes

		 

		No

		 

		Not applicable



		Engineering Documentation updated

		



		

		 

		Yes

		 

		No

		 

		Not applicable



		Measurement Systems Analysis performed

		



		

		 

		Yes

		 

		No

		 

		Not applicable



		Preventive Maintenance Plan updated

		



		

		 

		Yes

		 

		No

		 

		Not applicable



		Training Plan modified

		



		

		 

		Yes

		 

		No

		 

		Not applicable



		Training performed

		



		

		 

		Yes

		 

		No

		 

		Not applicable



		Consider whether solution can prevent same defect in similar systems in the factory

		



		

		 

		Yes

		 

		No

		 

		Not applicable



		Target Completion Date

		Actual Date Completed



		     

		     



		Task manager






		     



		



		D8 – 8D-report closed; celebration of the success: (Use all forms of employee recognition and document as necessary)



		     



		Was the Problem Solving effective?



		 

		Yes

		 

		No



		Target 8D-Report Completion Date:

		Actual 8D-Report Completion Date



		     

		     



		Task manager sign off
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Document1




GR&R VAR(Tol)

				GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET																																GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET

		VARIABLE DATA RESULTS																												VARIABLE DATA RESULTS

		Part Number										Gage Name								Appraiser A										Part Number						Gage Name								Appraiser A

																																				0								0

		Part Name										Gage Number								Appraiser B										Part Name						Gage Number								Appraiser B

																																				0								0

		Characteristic						Specification				Gage Type								Appraiser C										Characteristic						Gage Type								Appraiser C

								0		0																				0						0								0

		Characteristic Classification										Trials				Parts				Appraisers				Date Performed						Characteristic Classification						Trials				Parts				Appraisers				Date Performed

												0				0				0										0						0				0				0				0

										0		0

		APPRAISER/				PART																				AVERAGE										Measurement Unit Analysis								% Tolerance (Tol)

		TRIAL #				1		2		3		4		5		6		7		8		9		10						Repeatability - Equipment Variation (EV)

		1.  A		1																								0.000		EV		=		R  x  K1						Trials		K1		% EV		=		100 (EV/Tol)

		2.		2																								0.000				=		0						2		0.8862				=		0

		3.		3																								0.000				=		0.000						3		0.5908				=		0.00

		4.		AVE		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		xa=		0.000		Reproducibility - Appraiser Variation (AV)

		5.		R		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		ra=		0.000		AV		=		{(xDIFF x K2)2 - (EV2/nr)}1/2										% AV		=		100 (AV/Tol)

		6.  B		1																								0.000				=		0												=		0

		7.		2																								0.000				=		0.000												=		0.00

		8.		3																								0.000										Appraisers		2		3

		9.		AVE		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		xb=		0.000		n = parts        r = trials								K2		0.7071		0.5231

		10.		R		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		rb=		0.000		Repeatability & Reproducibility (GRR)														% GRR		=		100 (GRR/Tol)

		11.  C		1																								0.000		GRR		=		{(EV2 + AV2)}1/2						Parts		K3				=		0

		12.		2																								0.000				=		0.0000						2		0.7071				=		0.00

		13.		3																								0.000				=		0.000						3		0.5231		0

		14.		AVE		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		xc=		0.000		Part Variation (PV)										4		0.4467

		15.		R		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		rc=		0.000		PV		=		RP x K3						5		0.4030		% PV		=		100 (PV/Tol)

		16. PART																								X=		0.000				=		0						6		0.3742				=		0

		AVERAGE				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		Rp=		0.000				=		0.000						7		0.3534				=		0.00

		17.		(ra + rb + rc) / (# OF APPRAISERS) =																						R=		0.000		Tolerance (Tol)										8		0.3375

		18.		xDIFF = (Max x - Min x) =																						xDIFF=		0.000		Tol		=		Upper - Lower / 6						9		0.3249		ndc		=		1.41(PV/GRR)

		19.		* UCLR = R x D4 =						0				0		0		0		0						UCLR=		0.000				=		( 0 - 0 ) / 6						10		0.3146				=		0

																																=		0.000												=		0

		* D4 =3.27 for 2 trials and 2.58 for 3 trials.  UCLR represents the limit of individual R's.  Circle those that are																																										0

		beyond this limit.  Identify the cause and correct.  Repeat these readings using the same appraiser and unit as originally used or

		discard values and re-average and recompute R and the limiting value from the remaining observations.																												For information on the theory and constants used in the form see MSA Reference Manual, Third edition.

		Notes:



MSA recommends 3 trail, 10 part, 3 appraiser analysis when possible



GR&R VAR(TV)

										GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET																										GAGE REPEATABILITY AND REPRODUCIBILITY DATA SHEET

		VARIABLE DATA RESULTS																												VARIABLE DATA RESULTS

		Part Number										Gage Name								Appraiser A										Part Number						Gage Name								Appraiser A

																																				0								0

		Part Name										Gage Number								Appraiser B										Part Name						Gage Number								Appraiser B

																																				0								0

		Characteristic						Specification				Gage Type								Appraiser C										Characteristic						Gage Type								Appraiser C

								0		0																				0						0								0

		Characteristic Classification										Trials				Parts				Appraisers				Date Performed						Characteristic Classification						Trials				Parts				Appraisers				Date Performed

												0				0				0										0						0				0				0				0

										0		0

		APPRAISER/				PART																				AVERAGE										Measurement Unit Analysis								% Total Variation (TV)

		TRIAL #				1		2		3		4		5		6		7		8		9		10						Repeatability - Equipment Variation (EV)

		1.  A		1																								0.000		EV		=		R  x  K1						Trials		K1		% EV		=		100 (EV/TV)

		2.		2																								0.000				=		0						2		0.8862				=		0

		3.		3																								0.000				=		0.000						3		0.5908				=		0.00

		4.		AVE		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		xa=		0.000		Reproducibility - Appraiser Variation (AV)

		5.		R		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		ra=		0.000		AV		=		{(xDIFF x K2)2 - (EV2/nr)}1/2										% AV		=		100 (AV/TV)

		6.  B		1																								0.000				=		0												=		0

		7.		2																								0.000				=		0.000												=		0.00

		8.		3																								0.000										Appraisers		2		3

		9.		AVE		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		xb=		0.000		n = parts        r = trials								K2		0.7071		0.5231

		10.		R		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		rb=		0.000		Repeatability & Reproducibility (GRR)														% GRR		=		100 (GRR/TV)

		11.  C		1																								0.000		GRR		=		{(EV2 + AV2)}1/2						Parts		K3				=		0

		12.		2																								0.000				=		0.0000						2		0.7071				=		0.00

		13.		3																								0.000				=		0.000						3		0.5231

		14.		AVE		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		xc=		0.000		Part Variation (PV)										4		0.4467

		15.		R		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		rc=		0.000		PV		=		RP x K3						5		0.4030		% PV		=		100 (PV/TV)

		16. PART																								X=		0.000				=		0						6		0.3742				=		0

		AVERAGE				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		Rp=		0.000				=		0.000						7		0.3534				=		0.00

		17.		(ra + rb + rc) / (# OF APPRAISERS) =																						R=		0.000		Total Variation (TV)										8		0.3375

		18.		xDIFF = (Max x - Min x) =																						xDIFF=		0.000		TV		=		{(GRR2 + PV2)}1/2						9		0.3249		ndc		=		1.41(PV/GRR)

		19.		* UCLR = R x D4 =						0				0		0		0		0						UCLR=		0.000				=		0.00						10		0.3146				=		0

																																=		0.000												=		0

		* D4 =3.27 for 2 trials and 2.58 for 3 trials.  UCLR represents the limit of individual R's.  Circle those that are																																										0

		beyond this limit.  Identify the cause and correct.  Repeat these readings using the same appraiser and unit as originally used or

		discard values and re-average and recompute R and the limiting value from the remaining observations.																												For information on the theory and constants used in the form see MSA Reference Manual, Third edition.

		Notes:



MSA recommends 3 trail, 10 part, 3 appraiser analysis when possible
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MAIN DATA

						PROCESS CAPABILITY CALCULATION.  UPPER AND LOWER LIMIT

		MAIN DATA												Date		2/3/10 15:28

		Area										Completed by														Grafic

		Machine no.										Date for capability														Start value:				0.000		0.0000

		Machine name										Size						0								Stop value:				0.000		0.0000

		Process:										Average						0.000								Spring:				0.000		0.0000

		Drawing no.										Max						0.000

		Description										Min						0.000								USL - average						0.000

		Measure acc. To drawing										Range						0.000								Average - LSL						0.000

		DRAWING										Standard deviation						0.000

		Measure acc. To drawing						- 0				6 x Standard dv.in tolerance						0.000

		Upper specified limit  (USL):										Allowable tolerance						0.000								USL - Target						0.000

		Lower specified limit  (LSL):										Utilization (percent)						0.000								Target - LSL						0.000

		Target :										Average + 3 x Standard dv.						0.000								Average - Target						0.000

		Arithmetic mean (X bar):						0.000				Average - 3 x Standard dv.						0.000														0

		Allowable tolerance						0.000				Number of Individual Points																				0

		Estimat Good parts						0.00%				Oustide Specified Limits						0

		Estimat rejected parts						0.00%				CAPABILITY ACC. TO DRAWING

		DPM level						0.0				Pp						0.000

		REMARKS										Ppk						0.000

												Cpm						0.000



&L&"Arial,fed"&9&F&R&"Arial,fed"&9Udarbejdet af: AAGE MØLHOLT.  SD-WSTQ  2006.08.22



MAIN DATA
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Number

#REF!

N.distribution

VALUE POSITION
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DATA ENTRY
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DATA PROCESSING

		

				Sample value		Remarks

		1								Size		0

		2								Average		0.0000

		3								Max		0.0000

		4								Min		0.0000

		5								Range		0.0000

		6								Standard deviation		0.0000

		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
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		40

		41

		42

		43

		44

		45
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		47

		48

		49

		50



Dato skrives
2006.01.27
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Est_faktor

						max

						0				0		kolonne		Check		0 Measuring on  of 0 on

				Mål		Number		Specified L.		N.distribution				50		MEASURE				Moving Range Data				USL		LSL		ARITHMETIC MEAN		Oustide Specified Limits

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0		0		0		0		0		0

		0		0		0		0		0.00%		0				0		0		0				0		0		0		0

																														0

																														0
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Revision History

		Stikprøve-

		størrelse		d2

		2		1.128

		3		1.693

		4		2.059

		5		2.326

		6		2.534

		7		2.704

		8		2.847

		9		2.970

		10		3.078

		11		3.173

		12		3.258

		13		3.336

		14		3.407

		15		3.472

		16		3.532

		17		3.588

		18		3.640

		19		3.689

		20		3.735

		21		3.778

		22		3.819

		23		3.858

		24		3.895

		25		3.931

		30		4.086

		35		4.213

		40		4.322

		45		4.415

		50		4.498

		55		4.572

		60		4.639

		65		4.699

		70		4.755

		75		4.806

		80		4.854

		85		4.898

		90		4.939

		95		4.978

		100		5.015

		105		5.065

		110		5.101

		115		5.134

		120		5.169

		125		5.201

		130		5.231

		135		5.261

		140		5.289

		145		5.316

		150		5.342

		155		5.368

		160		5.393

		165		5.416

		170		5.44

		175		5.462

		180		5.484

		185		5.505

		190		5.526

		195		5.546

		200		5.566

		205		5.584

		210		5.602

		215		5.62

		220		5.638

		225		5.656

		230		5.673

		235		5.689

		240		5.706

		245		5.722

		250		5.737

		255		5.753

		260		5.768

		265		5.782

		270		5.797

		275		5.811

		280		5.825

		285		5.839

		290		5.852

		295		5.865

		300		5.878

		305		5.891

		310		5.904

		315		5.916

		320		5.928

		325		5.94

		330		5.952

		335		5.964

		340		5.975

		345		5.987

		350		5.998

		355		6.009

		360		6.02

		365		6.03

		370		6.041

		375		6.051

		380		6.061

		385		6.071

		390		6.081

		395		9.091

		400		6.101

		405		6.111

		410		6.12

		415		6.13

		420		6.139

		425		6.148

		430		6.157

		435		6.166

		440		6.175

		445		6.184

		450		6.192

		455		6.201

		460		6.209

		465		6.218

		470		6.226

		475		6.234

		480		6.242

		485		6.25

		490		6.258

		495		6.266

		500		6.274

		505		6.282

		510		6.289

		515		6.297

		520		6.304

		525		6.312

		530		6.319

		535		6.326

		540		6.333

		545		6.341

		550		6.348

		555		6.355

		560		6.362

		565		6.368

		570		6.375

		575		6.382

		580		6.389

		585		6.395

		590		6.402

		595		6.408

		600		6.415
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Module2

		Date		Change		Who

		7 july 2008		Changed Cpm calculation, was wrong if T≠m
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CONTROL CHART

		PLANT												DEPT.								OPERATION								DATE CONTROL LIMITS CALCULATED										ENGINEERING SPECIFICATION										PART NO.

		MACH. NO.												DATES								CHARACTERISTIC																		SAMPLE SIZE/FREQUENCY										PART NAME

																								AVERAGES (X BAR CHART)																										ACTION

										.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		ON SPECIAL CAUSES

										.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000

										.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		.000		•		ANY POINT OUTSIDE OF THE CONTROL LIMITS

																																																		•		A RUN OF 7 POINTS ALL ABOVE OR ALL BELOW THE CENTRAL LINE

																																																		•		A RUN OF 7 POINTS UP OR DOWN

																																																		•		ANY OTHER OBVIOUSLY NON-RANDOM PATTERN

																																																		ACTION INSTRUCTIONS

																																																		1.

																																																		2.

																								RANGES (R CHART)																										3.

										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		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		4.

										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

																																																		5.

																																																		SUBGROUP

																																																		SIZE										A2		D3		D4

																																																		2										1.88		0.0		3.27

																																																		3										1.02		0.0		2.57

																																																		4										0.73		0.0		2.28

																																																		5										0.58		0.0		2.11

																																																		6										0.48		0.0		2.00

																																																		7										0.42		0.08		1.92

																																																		8										0.37		0.14		1.86

																																																		9										0.34		0.18		1.82

		DATE								12/31/99																																								10										0.31		0.22		1.72

						TIME				0:00

		READINGS		1

				2																																														THE PROCESS MUST BE IN CONTROL BEFORE CAPABILITY CAN BE DETERMINED

				3

				4

				5

		SUM								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		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		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		PROCESS LOG SHEET

																ANY CHANGE IN PEOPLE, MATERIALS, ENVIRONMENT, METHODS, MACHINES, OR MEASUREMENT SYSTEMS, SHOULD BE NOTED . THESE NOTES WILL HELP YOU TO TAKE CORRECTIVE ACTION WHEN SIGNALED BY THE CONTROL CHART.

		DATE								TIME				COMMENTS																						DATE				TIME				COMMENTS
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		CONTROL CHART FOR ATTRIBUTE DATA

		PLANT																																																										PLANT

		DEPARTMENT																								OPERATION NUMBER AND NAME

																																						DATE CONTROL LIMITS CALCULATED																						Average sample size:

																																																												Frequency :

		Sample                                                (n)

		Discrepancies		Number        (np, c)

				Proportion (p,u)

		Date             (Shift, Time, etc.)

		ANY CHANGE IN PEOPLE, EQUIPMENT, MATERIALS, METHODS, ENVIRONMENT, OR MEASUREMENT SYSTEMS, SHOULD BE NOTED. THESE NOTES WILL HELP YOU TO TAKE CORRECTIVE OR PROCESS IMPROVEMENT ACTION WHEN SIGNALLED BY THE CONTROL CHART.

		ATTRIBUTE CONTROL CHART FORMULAS

																						Noncomforming Units																																												Nonconformities

																						np chart																																												c Chart

		Number

		(Subgroup sizes must be equal.)

																						p chart																																												u Chart

		Proportion

		(Subgroup sizes need not to be equal.)

		DATE								TIME												COMMENTS

																																																																																ACTION

																																																																																On special causes

																																																																																•		Any point outside of the control limits

																																																																																•		Any run of 7 points - All above or all below the central line

																																																																																•		A run of 7 points up or down

																																																																																•		Any other obviously non-random pattern

																																																																																ACTION

																																																																																1.

																																																																																2.

																																																																																3.

																																																																																4.

																																																																																5.

																																																																																6.

																																																																																7.

																																																																																8.

																																																																																9.
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MBD0016354F.unknown



MBD001A2B1E.unknown



MBD001B60DD.unknown



MBD0018C5EA.unknown



MBD001A28C3.unknown



MBD001A2A01.unknown



MBD0019FD0C.unknown



MBD0018C5E8.unknown
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Sheet1

		

		Part										Version/Index

		Code Number										Date

		Supplier

		Supplier Code

		1)		Are all necessary specifications available to conduct the feasibility studies?														Yes				No

		2)		Can all requirements be fulfilled? (drawings, specs, standards, tests etc.)? 
If "no" which ones?														Yes				No

		3)		Are the special characteristics according to the specification and drawing identified?														Yes				No

		4)		Are there further special characteristics from the supplier point of view?														Yes				No

				If "yes", which ones?

		5)		Are the process capabilities for all special characteristics foreseeable?														Yes				No

				If "no", detailled comments attached to this analysis required.

		6)		Are 100% inspections planned for the special characteristics during series production or already foreseeable?														Yes				No

		7)		Are 100% inspections planned for further characteristics during series production or already foreseeable?														Yes				No

		8)		Is statsical process control in use for similar products? 
Are the processes capable and under control (Cpk > 1.33)														Yes				No

		9)		Are outsourced processes planned?														Yes				No

				If "yes", which ones?

		10)		Are you able to fulfil the order with your existing production resources?														Yes				No

				If "no", detailled comments attached to this analysis required.

		11)		Are you seeing possibilities for cost reduction or quality improvement
e.g. characteristics, material, processes, material handling ?														Yes				No

		12)		Which maximum failure rate do you expect for the start of production 
during the first year?														ppm-rate1)

																1)internal

																2) external

				Final decision

								Product can be produced according to the specification - no changes necessary.

								Product can be produced, but changes are necessary (see attachement)

								Design changes are necessary for the production of the products according to the specification

				Signatures

						Team member, Function, Date								Team member, Function, Date

						Team member, Function, Date								Team member, Function, Date

						Team member, Function, Date								Team member, Function, Date

				1) ppm-rate = parts per million ( defect parts per 1 mio parts, 10.000 ppm = 1%)
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