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Special Process: Rubber Processing System Assessment — Mixing & Molding

Facility Name:Armada Rubber Mfg. Co.

Address:24586 Armada Ridge Road

Phone Number:586-784-9135

Number of Molding Employees at this Facility:62 Type(s) of rubber processes are performed at this Facility:

( X ) Injection Molding (X) Transfer Molding ( )Compression Molding (X) Mixing

Captive molder and/or mixer (Y/N): O Yes xNo Specify:

Commercial Molder or mixer (Y/N): O Yes xNo Specify:

Date of Assessment: Thursday, October 10, 2024

Date of Previous Assessment: 10/11/2023

Actions from Previous Assessment

(reference Findings below) : NIA

Current Quality Certification(s):IATF 16949:2016

Date of Re-assessment (if necessary):
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Personnel Contacted:

Name: Don Edwards

Title: GM

Phone:586-784-9135

Email:donedwards@armad
arubber.com

Auditors/Assessors:

Name: Jeramy Evely

Company: Armada Rubber
MFG Co

Phone: 586.784.9135

Email:
jevely@armadarubber.com

Number of "Not Satisfactory" Findings: 0

Number of "Needs Immediate Action" Findings: 0
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Section 1 - General, Pre-Audit Survey
Company Name:| Armada Rubber Mfg. Co.
Company Address:| 4586 Armada Ridge Road, Armada, MI 48005
Division:
Number of Manufacturing Shifts:|,
Capability Exists on Site
Guidance Yes No Observations & Comments

1.1 In-House Manufacturing Capabilities

111 Prepping of elastomers X

1.1.2 Prepping of textiles (cleaning, priming, forming, shaping) X

1.13 Calendering/skim coating X

114 Textile solution coating X

1.15 Compounding X

1.1.6 Injection Molding X

1.1.7 Transfer Molding X

1.1.8 Cold pot X

1.1.9 Traditional X
1.1.10 Compression Molding
1.1.11 Molding textile reinforced X
1.1.12 Molding composite articles (rubber-metal; rubber-plastic) X
1.1.13 Substrate Treatment X

1.2 Principal Curing Methods

1.2.1 Autoclave X

1.2.2 In-mold X

123 Oven X

13 Post Cure

13.1 Air circulating ovens X
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1.3.2 E-beam X
133 Deflashing X
13.4 Post Molding Trimming X
135 Inspection/Product Testing X
1.3.6 Outsourced Processes/Operations X
1.3.7 Testing on-site X
1.3.8 Inspection on-site X
139 Quality Conformance Testing X
1.3.9.1 Performed internally X
1.3.9.2 Performed externally X
1.3.9.3 Combination of both X
1.4 Calibration Capability
1.4.1 Performed internally (compliant with ISO/IEC 17025 or ISO 10012) X
1.4.2 Outsourced ISO/IEC 17025 accredited Laboratory X
1.4.3 Combination of both X
1.5 Is there a current Quality Certification
1.5.1 Name of Auditing/Certifying Organization X NSF
1.5.1.1 Type of Certificate IATF 16949:2016
1.5.2 Certificate Issue Date 4/7/2022
1.5.3 Certification expiration Date 4/4/2025
1.5.4 Certificate number 447714
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Section 2 - Management Responsibility & Quality Planning

2.1 [There shall be a dedicated and qualified molding professional on site.

* To ensure readily available expertise, there shall be a dedicated and qualified professional on site.
¢ This individual shall be a full-time employee and the position shall be reflected in the organization chart.
* A job description shall exist identifying the qualifications for the position including chemical and molding knowledge.

Guidance Yes No Observations & Comments
What is this person’s title? X GM
Is this position reflected in the organizational chart? X
Is there a documented job description listing all the required qualifications and responsibilities of this position? X
Describe in detail this person’s educational background and practical experience. X 58 years experience as GM
How many years of process experience at rubber mixing/molding facility does this person have? 58
Is this individual a full-time employee at the location being audited? X

Section 2 - Management Responsibility & Quality Planning

2.2 |The facility shall perform advanced quality planning.

* The organization shall incorporate a documented advanced product quality planning process.

o A feasibility study shall be performed and internally approved for each new part or process. Similar parts can be grouped into part families for this effort as defined by the organization.
o After the part approval process is approved by the customer, no process changes are allowed unless approved by the customer.
» The organization shall contact the customer when clarification of process changes is required. This clarification of process changes shall be documented.

Guidance Yes No Observations & Comments
Does the facility use a documented advanced quality planning process? X
Does the facility perform a documented internal feasibility study for each part before processing?
If no, does the facility perform a documented internal feasibility study for similar part types or family of parts before processing? X
What is the procedure for changing the process after PPAP or other customer-specified part/process approval? X Re-quote, followed by new part & new PPAP

Section 2 - Management Responsibility & Quality Planning

2.3 |The facilities FMEAs shall be up to date and shall reflect the current process.

* The FMEA shall be written for each part or part family or they may be process specific and written for each process.
* FMEAs shall address every process step from part receipt to part shipment.
e A cross-functional team shall be used in the development of the FMEA.

* The organization shall incorporate the use of a documented Failure Mode and Effects Analysis (FMEA) and ensure the FMEAs are updated to reflect current part quality status.

o All special characteristics, as defined by the organization and its customers, shall be identified, defined, and addressed in the FMEA.

Guidance Yes No Observations & Comments
Does the facility have a documented Failure Mode and Effects Analysis (FMEA) in use? X
Identify the names and job function of the team members used in the development of the FMEA. Edwards, Evely, Ankley
Identify if the FMEA is written for each part, part family or process specific. X Family
Are all FMEASs consistent with all associated documentation such as control plans, work instructions and shop travelers? X
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Do all FMEAs include every process step from part receipt to part shipment? X
Are special characteristics, as defined by the organization and its customers, identified, defined, and addressed in the FMEAs? X
Provide evidence that the FMEA has been updated in response to quality issues. X

Section 2 - Management Responsibility & Quality Planning

2.4 |The process control plans shall be up to date and shall reflect the current process.

* The organization shall incorporate the use of a documented control plan and ensure the control plans are updated to reflect current controls.
¢ The control plans shall be written for each part or part family or they may be process-specific.

o All special characteristics, as defined by the organization and its customers, shall be identified, defined, and addressed in the control plans.
* The control plan shall detail the product and process characteristics, and controls including testing frequency and sample size.

* The control plans shall address all process steps from part receipt to part shipment and identify all equipment used and all key molding process parameters as defined by the organization.
e A cross-functional team shall be used in the development of control plans, which shall be consistent with all associated documentation such as work instructions, shop travelers, and FMEAs.

Guidance Yes No Observations & Comments
Does the facility have a documented control plan in use? X
Identify if the control plan is written for each part, part family or process specific. X
Do all control plans include every process step from part receipt to part shipment? X
Does the control plan identify all key molding process parameters? X
Identify the names and job function of the team members used in the development of the control plan. Edwards, Evely, Ankley
Are the control plans consistent with all associated documentation such as work instructions, specifications and FMEAs? X
Provide evidence that sample sizes and frequencies for evaluation of process and product characteristics are addressed and consistent with the «
minimum requirements.
Are special characteristics, as defined by the organization and its customers, identified, defined, and addressed in the control plans? X
Provide evidence that the control plan has been updated in response to quality issues, customer requirements and process changes. X Updated 2024

Section 2 - Management Responsibility & Quality Planning

All rubber mixing and molding related and referenced specifications shall be up to date and available.

25
For example: SAE, AIAG, ASTM, General Motors, Ford, Stellantis, Toyota, Volvo Truck.

shall be executed as soon as possible and should not exceed two weeks.

established, and how the relevant information is cascaded to the shop floor within the two week period.
¢ The organization shall identify who is responsible for performing these tasks.

¢ A document control system is pertinent for the handling and internal distribution of received customer specifications and to keep up to date with national or global standards related to rubber mixing and molding processes. To ensure all
customer requirements are understood and satisfied, the organization shall have all related molding and customer referenced standards and specifications available for use and a process to ensure that they are current.
» The organization shall have a process to ensure the timely review, distribution, and implementation of all customer and industry engineering standards and specifications and changes based on customer required schedule. This process

» The organization shall document this process of review and implementation, and it shall address how customer and industry documents are obtained, how they are maintained within the organization, how the current status is

Guidance Yes No Observations & Comments
Does the organization have all related molding and customer referenced standards and specifications available for use? X
How are standards and specifications obtained? X AIAG Global Oversight
Describe the system and timing used to maintain the standards and specifications to ensure that they are up to date. X
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Define that process used to review and communicate within the two week period updated standards and specifications throughout the
organization. Include the names and job functions of the responsible personnel.

Section 2 - Management Responsibility & Quality Plan

ning

2.6 |All molding related internal and external best practices shall be documented and maintained.

Guidance

Yes

No

Observations & Comments

Does the organization have a documented process and system for maintaining best practices obtained through lessons learned or from industry
knowledge?

Section 2 - Management Responsibility & Quality Plan

ning

2.7 |There shall be documented process instructions.

* These process instructions may take the form of work instructions, job card, computer-based recipes, or other similar documents.

» The organization shall have written process instructions for all active parts or family of parts, including relevant part specific requirements, and relevant operating parameters. Examples of operating parameters include process
temperatures, cycle times, etc. Such parameters shall not only be defined, they shall have operating tolerances as defined by the molder in order to maintain process control.

Guidance Yes No Observations & Comments
Does the organization have written process instructions for all active parts or family of parts and include all relevant operating parameters? X
What form of process specification is used?
(These may be in the form of work instructions, job card, computer-based recipes, or other similar documents.)
Section 2 - Management Responsibility & Quality Planning

2.8 |A valid product capability study shall be performed.

change of any process or equipment. The organization shall define what constitutes a major change.

characteristics (e.g., molding thickness, and part weight).
* An action plan shall exist to address the steps to be followed in case capability indices fall outside customer requirements or established ranges.

* To demonstrate each process is capable of yielding acceptable product, the organization shall perform product capability studies for the initial validation of each process, after relocation of any process equipment, and after a major

o Initial product capability studies shall be conducted for all molding processes per line as defined in scope of work and in accordance with customer requirements. Capability study techniques shall be appropriate for the molding product

Guidance Yes No Observations & Comments

Has an initial product capability study been performed? X
Are studies conducted for each molding process for each line in the facility? X
Has a new study been completed after relocation of any process equipment, major rebuild of any equipment, or any significant change in process
chemistry? X
How does the organization define what constitutes a major change? X Drawing change
What steps are followed when capability indices fall outside specified requirements? X Corrective action undertaken

Section 2 - Management Responsibility & Quality Planning

2.9 |The organization shall have a process in place to collect, analyze, and react to product and process data at specified intervals.
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¢ The analysis of product characteristics and processes parameters over time can yield vital information for defect prevention efforts.
¢ Methods of analysis shall include ongoing trend or historical data analysis of special product and process parameters.

¢ The organization shall determine which parameters to include in such analysis.

* Management or management designee shall review the monitoring systems/logs at specified intervals.

¢ The organization shall have reaction plans for nonconformances to process requirements.

Guidance Yes No Observations & Comments
What product characteristics and process parameters are used? Dimensional Study
How is the ongoing trend or historical data reviewed and analyzed? Each PPAP
How does the organization use this data to prevent future failures and improve the quality system? A3 /8D Problme Solving
Define the process in place to gather and review this information. PPAP
Identify the manager or management designee reviewing the process records from the monitoring systems/logs. Quality manager
Describe reaction plans for nonconformances to the written process requirements. Report and Correct
Section 2 - Management Responsibility & Quality Planning
2.10 |All process control and testing records must be retained for a minimum of one calendar year after the year in which they were created.
Guidance Yes No Observations & Comments
What is the process to retain these records? X
What is the process for retention of customer specific documents with longer retention times? X
Section 2 - Management Responsibility & Quality Planning

2.11 |Internal assessments shall be completed at a minimum once every 12 months using the latest revision of the AIAG CQI-30 Rubber Processing System Assessment — Mixing & Molding.

Guidance

Yes

No

Observations & Comments

What is the date of the last AIAG CQI-30 Rubber Processing System Assessment — Mixing & Molding?

See above cover sheet

Section 2 - Management Responsibility & Quality Plan

ning

2.12 |There shall be an internal system in place to authorize reprocessing and it shall be documented.

* Records shall clearly indicate when and how any material has been reprocessed.
* The rework of material shall comply with the customer’s specifications and/or requirements.

¢ The quality management system shall include a documented process for reprocessing that shall include authorization from the quality manager or a designated individual.
e The reprocessing procedure shall describe product characteristics for which reprocessing is allowed as well as those characteristics for which reprocessing is not permissible.
o All reprocessing activity shall require a separate rework specific process control sheet or other identification method issued by qualified technical personnel denoting the necessary molding modifications.

Guidance Yes No Observations & Comments
Describe the procedure for authorizing reprocessing of nonconforming material. Follow "control of nonconforming material" process flow QP-102-100
Does the reprocessing procedure describe product characteristics that allow or not allow reprocessing? X
Did the quality manager or manager’s designee authorize the rework and determine the reprocessing procedure? X
How do you identify that material has been reprocessed? Tags
Do the records clearly indicate when and how any material has been reprocessed including the quality manager’s authorization of release? X
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Provide evidence that the rework complies with your customer's specifications and/or requirements.

| | |Fina| test results

Section 2 - Management Responsibility & Quality Planning

2.13 |The Quality Department shall review, address, and document customer and internal concerns.

The quality management system shall include a process for documenting, reviewing, and addressing customer concerns and any other concerns internal to the organization.

Guidance Yes No Observations & Comments
Describe the procedure for reviewing and addressing external customer and internal concerns. X Quality manager logs and responds
Describe the problem solving approach that is used. X 8D
Describe the communication process used to respond to the originator. X Email
Provide a recent example of this procedure in use.

Section 2 - Management Responsibility & Quality Planning

2.14 |The organization shall have a continual improvement process.

® The continual improvement process shall be designed to achieve improvements in quality and productivity.
« |dentified actions shall be prioritized and shall include timing (estimated completion dates).
* The organization shall show evidence of program effectiveness.

Guidance Yes No Observations & Comments
Describe the continual improvement process used to achieve improvements in quality and productivity. X Monthly meetings report results
Provide a recent example of how actions are identified, prioritized and completion dates assigned. See minutes

Describe how the organization measures the effectiveness.

Cost of quality

Section 2 - Management Responsibility & Quality Planning

2.15 [There shall be predefined personnel responsible for management of materials in quarantine area.

Only the quality manager or designee may authorize the disposition of material from quarantine status.

Guidance

Yes No Observations & Comments

Define the process for release of material from quarantine.

Red tag must reflect approval

List the authorized personnel with job titles.

Edwards, Evely, Randall, Quality dept

Review evidence that only these persons are releasing materials from the quarantine area.

See tags

Section 2 - Management Responsibility & Quality Planning

2.16 | There shall be documented procedures and/or work instructions for all processes and they shall be available to all of the organization’s personnel.

e There shall be procedures or work instructions available to personnel covering their responsibilities.

procedures.

* These documents shall include instructions for addressing potential emergencies (such as power failure), equipment start-up, equipment shut-down, product segregation (See 2.3, 2.8), product inspection, and general operating

Guidance

Yes No Observations & Comments

Review the procedure/work instruction for process start-up and shut-down.

IATF 16949 certificate
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Review the procedure/work instruction for process control during operation.

IATF 16949 certificate

What is the procedure in place to address potential emergencies?
(Such as power outage and/or equipment failure).

IATF 16949 certificate

Review the procedures for inspection of the product, in process or after completion.

IATF 16949 certificate

Verify that these procedures/work instructions are accessible to personnel performing the job at all times.

IATF 16949 certificate

Section 2 - Management Responsibility & Quality Planning

2.17 |The organization and management shall provide employee training.

* The organization shall provide employee training for all operations.
¢ All employees, including backup and temporary employees, shall be trained.

¢ Documented evidence shall be maintained showing the employees trained and the evidence shall include an employee assessment.
¢ Management shall define the qualification requirements for each function, and ongoing or follow-up training shall also be addressed.

Guidance

Yes No Observations & Comments

Review the process for initial training of all employees, including backup and temporary.

IATF 16949 certificate

Review the process for ongoing and/or follow-up training.

IATF 16949 certificate

Provide a recent copy of the training matrix.

IATF 16949 certificate

Provide documented evidence that shows how the organization verifies effectiveness of training.

IATF 16949 certificate

Section 2 - Management Responsibility & Quality Planning

2.18 |Essential management and supervisory functions shall be performed by qualified personnel at all times and a matrix of these essential responsibilities shall be available for review.

o |t shall identify both primary and secondary (backup) personnel for the essential functions (as defined by the organization).
o This matrix shall be readily available to management at all times.

» The organization shall maintain a responsibility matrix identifying all essential management and supervisory functions and list the qualified personnel who may perform such functions.

Guidance

Yes No Observations & Comments

Review and provide an example of the most recent matrix.

IATF 16949 certificate

Confirm that the matrix includes both primary and secondary persons.

IATF 16949 certificate

Describe how and where this information is made available.

IATF 16949 certificate

Section 2 - Management Responsibility & Quality Planning

2.19 |There shall be a preventive maintenance program and maintenance data shall be utilized to form a predictive/preventive maintenance program.

¢ The organization shall have a documented preventive maintenance program for essential process equipment (as identified by the organization).
¢ The program shall be a closed-loop process that tracks maintenance efforts from request to completion to assessment of effectiveness.
¢ Equipment operators shall have the opportunity to report problems and problems shall also be handled in a closed-loop manner.

¢ Maintenance data shall be collected and analyzed as part of a preventive maintenance program.

e Company data (e.g., downtime, quality rejects, first time-through capability, recurring maintenance work orders, and operator-reported problems) shall be used to improve the preventive maintenance program.

Guidance Yes

No

Observations & Comments

Show evidence that a documented preventive maintenance program exists.

IATF 16949 certificate

Describe the process for reporting problems.

IATF 16949 certificate
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Provide a recent example showing that the person reporting the problem received feedback after the problem was resolved. IATF 16949 certificate
Give a recent example of how the program was used to prevent/predict potential equipment failure. IATF 16949 certificate
How is the data being generated reviewed with management to improve the quality system? IATF 16949 certificate

Section 2 - Management Responsibility & Quality Planning

2.20 |The organization shall develop a critical spare part list and the parts must be available to minimize production disruptions.

Spare part suppliers, minimum quantity and lead times shall be documented.

Guidance Yes No Observations & Comments
Provide the critical spare parts list. IATF 16949 certificate
Does the critical spare parts list include inventory, lead time and suppliers? IATF 16949 certificate
Describe how and when the organization updates the list. IATF 16949 certificate
What criteria are used to determine whether critical spare parts are kept at the facility or sourced off site? IATF 16949 certificate
Describe the process used to maintain minimum quantities. IATF 16949 certificate
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Section 3 - Job Audit - Finished Product Review

Job Identity:

17475

Customer:

General Motors

Company manufacturing location/site being observed:

Armada Rubber, Armada MI

Date of observation: 10/10/2024

Operator identifier manufacturing the article at time of observation: Alyssa
Part number being manufactured at time of observation: 17475

Rubber compound used during manufacturing of article at time of observation: EP6009

Equipment identifier used for manufacturing of article at time of observation: Press 13

Operational shift (1%, 2"", 3“’) responsible for manufacturing of article at time of observation: 1st Shift
Shop Order Number: 17475

Part Description: Door Clip - SID
Molding Requirements: Per Drawing

Question
#

Job Audit Question

Customer or Internal Requirement Identified;
reference number/name

Actual Condition (Objective Evidence)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

Is contract review and advanced quality planning, FMEA, Control Plans, etc., in place and performed by qualified

3.1 Satisfactol
individuals? ! i
3.2 Does the molder have the proper customer specifications for the part? Satisfactory
33 Is there documented evidence of a receiving inspection process? Satisfactory
Is material identification (part numbers, lot numbers, contract numbers, etc.) maintained throughout the )
3.4 A Satisfactory
molding process?
35 What are the product inspection requirements? Reference to specific customer requirements by drawing or Each part may have one or more requirements determined by the specification. S
' specification number/name Parts must meet each requirement. List each requirement below and validate. atistactory
Complete blue boxes with required information
3.5.1 Requirement: Part Drawing Specification Satisfactory
Test Method: Pass Satisfactory
Test frequency or quantity: Pass Satisfactory
Selection of samples: Pass Satisfactory
Specification:|Part Drawing Specification Satisfactory
3.5.2 Requirement: N/A
Test Method(s): N/A
Test frequency or quantity: N/A
Selection of samples: N/A
Specification: N/A
353 Requirement: N/A
Test Method: N/A
Test frequency or quantity: N/A
Selection of samples: N/A
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Section 3 - Job Audit - Finished Product Review

Job Identity:

17475

Customer:

General Motors

Company manufacturing location/site being observed:

Armada Rubber, Armada MI

Date of observation: 10/10/2024
Operator identifier manufacturing the article at time of observation: Alyssa
Part number being manufactured at time of observation: 17475
Rubber compound used during manufacturing of article at time of observation: EP6009
Equipment identifier used for manufacturing of article at time of observation: Press 13
Operational shift (1%, 2"", 3“’) responsible for manufacturing of article at time of observation: 1st Shift
Shop Order Number: 17475
Part Description: Door Clip - SID
Molding Requirements: Per Drawing
Satisfactory
Question Job Audit Question Customer or Internal Requirement Identified; Actual Condition (Objective Evidence) Not Satisf.actory )
# reference number/name Needs Immediate Action
Not Applicable
Specification: N/A
3.54 Requirement: Flash N/A
Test Method(s): N/A
Test frequency or quantity: N/A
Selection of samples: N/A
Specification: N/A
3.5.5 Requirement: Dimension
Test Method: Optical Comparitor Satisfactory
Test frequency or quantity: Annual Satisfactory
Selection of samples: Random Satisfactory
Specification:|Per Drawing Specification Satisfactory
3.5.6 Requirement: Appearance N/A
Test Method: N/A
Test frequency or quantity: N/A
Selection of samples: N/A
Specification: N/A
3.5.7 Requirement: Customer Specific N/A
Test Method(s): N/A
Test frequency or quantity: N/A
Selection of samples: N/A
Specification: N/A

Operator or Inspector Responsibilities
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Section 3 - Job Audit - Finished Product Review

Job Identity: 17475
Customer: General Motors
Company manufacturing location/site being observed: Armada Rubber, Armada M|
Date of observation: 10/10/2024
Operator identifier manufacturing the article at time of observation: Alyssa
Part number being manufactured at time of observation: 17475
Rubber compound used during manufacturing of article at time of observation: EP6009
Equipment identifier used for manufacturing of article at time of observation: Press 13
Operational shift (1%, 2"", 3“’) responsible for manufacturing of article at time of observation: 1st Shift
Shop Order Number: 17475
Part Description: Door Clip - SID
Molding Requirements: Per Drawing
Satisfactory
. 1 I Requi Identified; - T N isf
Question Job Audit Question Customer or Internal Requirement Identified, Actual Condition (Objective Evidence) ot Satis .:-Jctory )
# reference number/name Needs Immediate Action
Not Applicable
3.6 Were all inspection steps, as documented in the Control Plan performed? Satisfactory
3.7 Were steps/operations performed that were not documented in the Control Plan? Satisfactory
3.8 If additional steps were performed, were they authorized? Satisfactory
3.9 Does the governing specification allow reprocessing or rework? Satisfactory
3.10 |If the order was certified (e.g. PPAP), did the certification accurately reflect the process performed? Satisfactory
3.11  |Was the certification/PSW, if applicable, signed by an authorized individual? Satisfactory
3.12  |Are the parts and containers free of inappropriate materials/objects and contamination? Satisfactory
Is the container such that environmental protection (from rain/snow, dust, air borne contaminants, etc.) is .
3.12.1 Satisfactory
afforded to the contents?
Packaging Requirements
3.13  |Are packaging requirements identified? Satisfactory
3.14 |Are parts packaged to minimize mixed parts or damaged Satisfactory
Shipping Requirements
3.15 |Were the parts properly identified? Satisfactory
3.16 |Were the containers properly labeled? Satisfactory
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Section 4 - Rubber Mixing
The organization shall ensure that customer data entered into the receiving system matches the customer’s shipping documents.
o It is critical that all customer requirements and lot identification be correctly transferred to internal documents.
¢ The facility shall ensure that the data entered in the receiving system match the information on the customer's shipping documents.
* Documented processes and evidence of compliance shall exist (e.g., shop travelers, work orders).
* Sometimes the material received does not precisely correspond to customer shipping documents. The facility shall have a detailed procedure in place to resolve receiving discrepancies.
¢ The requirements stated apply to captive, in-house, commercial and all involved departments.
Satisfactor
Observation & Comments X M
) i ) ) Not Satisfactory
Guidance (should reflect status of section audit: Satisfactory, Not X .
A A . Needs Immediate Action
Satisfactory, Needs Immediate Attention) )
Not Applicable
4.1 Purchasing Raw Materials
Are there purchase specifications for raw materials (chemicals & polymers)? N
4.1.1 Approved supplier list Satisfactor
Reference ARPM SP series. PP PP v
Do purchase specifications account for special packaging for special raw materials
4.1.1.a .p p R . P . p ging p Satisfactory
which are sensitive to environmental conditions?
Risk Management: Are there Qualified Product Listings for alternative raw .
4.1.2 . 8 Q L € Satisfactory
materials as part of the purchase specifications?
Is there a documented procedure for evaluating and approving alternative raw
4.1.2.a . P g PP J Satisfactory
materials?
Is there a change management protocol in place for raw materials? Reference AIAG .
4.1.2.b & & P P Satisfactory
D-22
Is the rubber mixing operation using statistical methods to evaluate and control
4.1.2.c X X g. P g Satisfactory
incoming raw materials?
4.1.3 RM Purchasing
4.13.a Does the buyer have identified critical characteristics for each raw material? Per chemist requirements Satisfactory
Is there an agreed-upon in-process control for each critical characteristic specified
by the buyer/engineering?
4.13.a.i v y. /eng ) & . . Satisfactory
Raw material suppliers to demonstrate control and consistency to prevent shifts
that will result in quality issues.
Is there a system in place whereby regular review of trends against the raw material .
4.13b . ¥ p. v g € Satisfactory
specifications are reviewed for capability?
Are there regular feedback discussions with the supplier regarding these qualit
4.1.3.b.i X g PP 5 J q ¥ Satisfactory
analysis?
4.1.4 Internal RM Management
Is there a system in effect whereby the certificate of analysis for raw materials are
4.14.a stored? ¥ y v Satisfactory
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Is there a system in effect whereby the certificate of analysis for raw materials can

4.1.4.b |be easily retrieved and related to use in finished rubber compound batches for Satisfactory
traceability?
4.1.5 Is there incoming inspection for raw materials? Satisfactory
Is there an audit/sampling plan in place to monitor and ensure the raw material
4.1.5.a . u it/ pling planin p : Y w ! Satisfactory
supplier quality?
4.1.5.a.i |[Is there a protocol for incoming inspection of raw materials? Satisfactory
The organization shall have a process in place, and being followed, to determine the
4.1.5.a.ii |frequency of inspection and shall be based on the risk analysis contribution of the Satisfactory
raw material in order: Polymer<Cure System<Filler<Softeners/Plasticizers.
4.1.6 Is there a system in place whereby non-conforming material is quarantined? Satisfactory
4.1.7 Is there a documented supplier audit process in place and active? Satisfactory
4.2 Section 2 - Internal Management of Raw Material

Procedures are required for part and container identification to avoid incorrect processing or

* As received, in-process, and finished product or material shall be properly segregated, identified,

and stored in a dedicated and clearly defined area.

Guidance

Observation & Comments
(should reflect status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

Is product clearly identified and stored throughout the surface finishing process and

421 Satisfactor
is lot traceability and integrity maintained? v
Inventory control - Does the rubber mixer/compound supplier have in place a
422 v . / P PP P Satisfactory
warehouse inventory management system?
Does the warehouse inventory management system have in place a protocol .
422.a . y 8 4 L P P Satisfactory
whereby the minimum quantity standards are maintained?
Does the warehouse inventory management system practice first-in-first-out (FIFO
4.2.2.a. Y 8 ¥ P ( ) Satisfactory
protocol?
4.2.2.a.ii |ls there an age control protocol in place for inventoried raw materials? Satisfactory
4.2.2.a.iii |Is hazard communication clearly practiced? Satisfactory
4.2.2.a.iv_|Is packaging integrity monitored and maintained? Satisfactory
Does the warehouse maintain environmental controls for temperature, humidity, .
42.2.b . Satisfactory
dew point?
4.2.3 Are raw materials identified that require specific environmental control? Satisfactory
When special packaging is required for environmentally sensitive raw materials, is
424 there a protocol in place to use and store material in accordance to manufacturer Satisfactory
recommendation or internal requirements?
Is there a method that ensures the parts and lot numbers are correctly identified .
4.2.5 o Satisfactory
and maintained throughout the process?
Is the received, in-process, and finished product or material is properly segregated, .
4.2.6 ) . P . . P ) properly segreg Satisfactory
identified, and stored in a dedicated and clearly defined area?
4.3 Section 3 - RM Weigh Up

Molder shall use adequate system for material weighment
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Guidance

(should reflect status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Observation & Comments

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

4.3.1 Is there a controlled weight up system for raw materials? Go/No-go scale Satisfactory
4.3.2 As part of the DTPT process has a tolerance for the raw materials been established? Satisfactory
4.3.3 Are the scales calibrated regularly? Satisfactory
4.3.4 What is the frequency of calibration? Quartly Satisfactory
435 Are the scales checked daily for accuracy of weight range with NIST standards? Satisfactory
Are there separate scales in use for heavy raw materials (e.g. polymers, fillers) and
4.3.6 . P . nu ) vy raw . fals (e.g. poly a ) Satisfactory
for light raw materials (e.g. cure chemicals, anti-degradants)?
Are there separate weigh up vessels used for specific raw materials to avoid cross
4.3.7 o P ghup P Satisfactory
contamination?
Are the vessels/scoops etc. being used to store/transfer the WIP raw material
438 R v /scoop ing u ftransfer w " Satisfactory
dedicated?
If common transfer vessels/scoops are used is there a cleaning frequenc
4.3.9 . / P gireq i Satisfactory
established and followed?
Are there environmental controls in place to mitigate raw material changes due to
43.10 V! . ¢ . I plac g w X ,I chang u Satisfactory
exposure to environmental conditions (temperature and humidity)?
Is there an integrated raw material identification system such that only the
43.11 . g . t ¥ Satisfactory
specified/correct raw material can be used?
Is there a poke yoke for the system to prevent the incorrect raw material and
4.3.11.a |incorrect amount of raw material (whether it is the correct substance or not) from Satisfactory
being used?
4.3.11.b |ls it possible that an incorrect raw material can be used? Satisfactory
Is the raw material control system integrated such that FIFO is practiced at the time
4.3.11.c : y & P Satisfactory
of weigh-up?
Is the actual quantity measured noted on the batch sheet for the compound batch
43.11.d i ual quantity Y compou ¢ Satisfactory
to be mixed?
4.3.11.e |ls this information electronically captured automatically without operator input? Satisfactory
4.3.11.f |ls the protocol in place to store the WIP chemical weigh bags? Satisfactory
Is the Chemical weigh bags part of Incoming Inspections based on defined critical .
43.11g € 8P ginsp Satisfactory
parameters?
Is there complete traceability of the contents of the pre-weigh bags such that each
43.11.h X comp ] L ity o pre-weig Bs suc Satisfactory
chemical contained within can be traced to a specific lot ?
4.4 Section 4 - Formulation Control

Guidance

(should reflect status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Observation & Comments

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable
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4.4.1 Are there procedures in place to ensure formulation control? Satisfactory
4.4.1.a Is there a single, controlled repository for the recipe/formula? Satisfactory
4.4.1.a.i |lIsthe formulation control electronic? Satisfactory
4.4.1.a.ii |Are the formulations protected from unauthorized modifications? Satisfactory
... |Are the formulations presented from a centralized, controlled access location to the .
4.4.1.a.iii ) ) Satisfactory
weigh up station?
4.4.2 Is there a change management system in place for the formulations? Satisfactory
Is there a formal process for scaling up the formulation from the lab to the trial
443 . P . gup ) . Satisfactory
mass production process; design-to-production-transition process (DTPT)?
4.4.4 Are critical ingredients identified (e.g. cure chemicals or special additives)? Satisfactory
4.4.5 Is there a DFMEA associated with the formulation? Satisfactory
Does the traceability system have the ability to trace a particular lot of ingredient
4453 backward to its certificate of analysis or receiving inspection data and show that the Satisfactory
lot is within the established control limits for that ingredient?
4.5 Section 5 - Mixing

For bulk processing there shall be a procedure to identify critical controls throughout the entire process to reduce risk of unfinished, improperly- mixed parts.

* The organization shall have documented procedures to identify critical controls and monitor them for each process/equipment.

Guidance

Observation & Comments
(should reflect status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

Are there in place procedures and processes to ensure correct mixing procedures

451 are observed and practiced for each compound mixed? Satisfactory
4.5.1.a Is there a DTPT protocol in place? Satisfactory
45.1b Has.the type of mi>.( been defined? (example: conventional, upside down, late oil satisfactory

addition, or sandwich)
4.5.1.c Has the number of mixer passes been defined for each compound? Satisfactory
4.5.1.c.i  |Single pass Satisfactory
4.5.1.c.ii  [Multiple pass Satisfactory
45.1.d Is the total batch weight confirmed and does it match with the weigh-up data? Satisfactory
45.1e Is .the batch factor (percentage fill) established for each rubber compound to be satisfactory
mixed?
4.5.1.f Is there a defined order of addition of ingredients? Satisfactory
A5Af0 Is thére an audit plan to ensure sequence of ingredients addition is followed satisfactory
consistently ?
45.1.g Is there a mixer set-up protocol for each compound? Satisfactory
4.5.1.h Is there a defined Temperature specifications for: Satisfactory
4.5.1.h.i |Rotors Satisfactory
4.5.1.h.i.i |Body Satisfactory
4.5.1.h.i.i.i |Door Satisfactory
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4.5.1.h.iv._|Ram Weight Satisfactory
4.5.1.i Is Ram Position Indicator in use? Satisfactory

4.5.1 Is variable RPM capability used? Satisfactory

4.5.2 Is there an equipment readiness check performed prior to mixing the batch? Satisfactory
4.5.2.a Is the cleanliness of the mixer verified? How? (e.g. 4-eyes) Satisfactory
4.5.2.b Is the equipment readiness check acknowledged? How? Satisfactory
452bi Is there a documented maintenance plarl available for the mixer as per mixer satisfactory

equipment manufacturer recommendation?
Is there a poke yoke for equipment readiness check in place? (The organization's
452.c mixing process shall have a check of the mixing equipment before each batch is to Satisfactory
be mixed.)
4.5.2.d Is the operator trained? Satisfactory
4.5.2.d.i |ls there a documented training protocol for the mixer operator? Satisfactory
4.5.2.d.ii |Are the training records available for review? Satisfactory

453 Dc.>e.s the rL.lbber compound mixer have the capability to monitor and control the satisfactory

mixing equipment based on:

4.53.a Mix time Satisfactory

4.5.3.b  |Mix temperature Satisfactory

453.c Measurem.ent as to the amoun.t <.)f work (power integration) applied to mixing the satisfactory
batch (aka integrated power mixing)

4.5.3.d Ram position and pressure Satisfactory
Is there a clean-out protocol available to ensure that there is no cross .

454 o Satisfactory
contamination between compounds ?
If same mixer is used for different base rubber mix -Is there a protocol to ensure

454.a rubber compounds are not mixed during compound changeovers based on the Satisfactory
incompatibility factor?
455 When mill mixing the rubber compound, does the mixing protocol include/address: Satisfactory
4.5.5.a Nip setting Satisfactory
4.5.5.b Roll temperatures Satisfactory
4.5.5.c Roll speed Satisfactory
4.5.5.d Measurement of rubber compound temperature during milling Satisfactory
4.5.5.e Is the mill sized properly for the quantity of rubber being milled? Satisfactory
Measuring and controlling the work being input into the rubber compound during

455 f the milling operation —Max/min batch size, No. of passes, cutting direction (or cut- Satisfactory
backs)?

4.5.5.g |Is time on the mill controlled? Satisfactory

455.h If mixing is performed in stages, is complete sequencing of intermittent stages is satisfactory
controlled?

4.5.6 For batch-off or drop mill and blender milling operations Satisfactory
156.3 Is there a protocol for set up of the mill and does it specify milling time, roll satisfactory

temperature, roll speeds, nip distance, and NTE compound temperature?
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Is there control of the time between discharge from the mixer and starting the

4.5.6.b . ; Satisfactory
milling operation?
4.5.6.c Is there a process in place to control the time on the mill? Satisfactory
4.5.6.c.i |ls “andon” or similar methods in use to control/monitor time on mill? Satisfactory
Is the temperature of the rubber compound stock measured, recorded and
45.6.d P . Y u comp u. ¢ ured, rec Satisfactory
controlled at time of removal from the mill?
Is the complete removal of mixed compound ensured post the milling/mixin
45.6.e ] p . . ) P P 4 € Satisfactory
operation-including the mill droppings?
4.5.6.f Are the contamination risks -specified and controlled? Satisfactory
Cooling the batch
Is there a protocol for cooling the compound after all the work to create the
4.5.7 P ¢ cooling compou W ¢ Satisfactory
compound has been completed?
If a partitioning agent bath is to be used to apply an anti-tack to the rubber
4.5.8 compound, is there a specification to control the amount that can be applied to the Satisfactory
slab/sheet/strip?
4.5.8.a Are key attributes identified and measured -Time, Temperature? Satisfactory
4.5.8.b Is there data supporting the quality of the cooling/slab dip bath? Satisfactory
Is there a protocol in place to control the uniformity of anti-tack applied to the
4.5.9 P P ¥ i Satisfactory
rubber compound?
If cooling racks are used, is the rubber compound protected from contamination
4.5.10 - ing . used, | Y poundp ¢ ¢ inatl Satisfactory
during the cooling process?
If cooling tables are used, is their temperature checked and controlled to eliminate .
45.11 ) Satisfactory
surface condensation?
Is the quantity of rubber milled during cooling sized appropriately for the mill used?
45.12 quantity Y : uring cooling siz ppropriately mu Satisfactory
Refer to table below.
Tire Manufactures - has mill capacity been determined, using a method the same or
similar to that found in
4512.a Not Applicable

https://www.thefreelibrary.com/Method+for+determining+load+on+open+roll+mill
s.-a0223749695, and is mill operating in accordance with determined capacity?
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Open Roll Mill Capacities

Roll Size, inches Approx. Batch Cap., kg
6x13 1.23~2
8x16 25~4
10x 20 5~8
12 x 24 10~ 18
14 x 30 20~ 30
16x 42 30~50
18 x 48 45~ 70
22 x 60 75125
24 x 72 125~ 200
26 x 84 150~ 250
28 x 84 175~ 300

7.5/190
10-15/190
15-20
30-40
40-50
60-75
75-100
125-150
150-200
150-200
200-250

4.6

Section 6 - Finishing

The handling, storage and packaging shall be adequate to ensure product quality is maintained throughout the entire process.

* Handling, storage, and packaging shall be adequate to ensure rubber mix batch quality.
e Batch cleanliness shall be maintained throughout the process.
e All rubber mix/batches shall be stored in a controlled environment.

Guidance

Observation & Comments

(should reflect status of section audit: Satisfactory, Not

Satisfactory, Needs Immediate Attention)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

4.6.1 Is there a protocol for the set-up of the preforming equipment? Satisfactory

4.6.2 Does the protocol address the cleanliness of the equipment prior to use? Satisfactory

4.6.3 Does the protocol address the temperature of the equipment prior to use? Satisfactory
Does th tocol ify th t and control of the t t f th

464 oes the p-ro oco spec-| y the measurement and control of the temperature of the Satisfactory
rubber during preforming?

4.6.5 Is the speed of preforming controlled? Satisfactory

166 Is the pressure that the rubber is being subjected to during preforming specified satisfactory
and controlled?

4.6.7 Are there dimensional specifications for the preform? Satisfactory

4.6.8 Are there weight and dimensional tolerances established for the rubber preform? Satisfactory
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Is he rubber preform sensitive to environmental conditions (humidity and

input into control charts to identify any differences between batches?

4.6.9 Satisfactory
temperature)?
4.6.9.a Are the environmental sensitivities addressed? Satisfactory
4.6.9.b  |Are the environmental sensitivities controlled? How? Satisfactory
4.6.10 Is there an inventory management system in place for finished, ready to use rubber? Satisfactory
Is the Compound identification/traceability controls are evident for input and
4.6.11 P . / ¥ P Satisfactory
output material?
4.7 Section 7 - Quality Control - Testing of the Rubber Compound
Each process step shall be documented and traceable.
Satisfactor
Observation & Comments Not Slat'sfact‘c:r
. . . . I
Guidance (should reflect status of section audit: Satisfactory, Not ) Y }
R R R Needs Immediate Action
Satisfactory, Needs Immediate Attention) i
Not Applicable
Does the operator verify that all process steps have been completed in the specified
order and in within specified time limits? For example, some raw materials are
environmentally sensitive. The sensitivity of individual ingredients, such as metal
oxides or various soaps (potassium stearate or sodium stearate), to moisture .,
4.7.1 L. . Satisfactory
absorption, is a concern. Therefore, the mixing protocols should address these
concerns — even when purchasing from an external supplier — should be established
as part of their internal quality standard and address for external supplies according
to IATF 16949, 8.4.3.
Is each batch measured for the critical characteristics identified as part of the APQP
4.7.2 and DTPT (Design to Production Transition) process as well as those set forth by the Satisfactory
customer?
Are the procedures and processes in place for sampling and measurement of the
4.7.3 critical characteristics identified as part of APQP and DTPT as well as those set forth Satisfactory
by the customer?
4.7.4 Is all measurement equipment calibrated? Satisfactory
4.7.5 Is there a type 1 gage study for each piece of measurement equipment/gage? Satisfactory
4.7.6 Are the operators trained on the measurement equipment? Satisfactory
4.7.7 Are their training documents available? Satisfactory
Is there a test data review process for each lot/batch of rubber before disposition of .
4.7.8 " o Satisfactory
pass/fail” is made? By whom?
Are there procedures and processes in place to handle a non-conforming batch of
4.7.9 procecu P n plac ing batc Satisfactory
rubber compound?
Is the data from the laboratory test performed on the mixed rubber compound
4.7.10 v P P Satisfactory
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4.7.11 Is the laboratory test results integrated as part of the total traceability program? Satisfactory

Is the rubber quality testing evaluated on the ready to use rubber compound or the
rubber compound taken from the batch off mill/drop mill/cooling mill?

4.7.12 Satisfactory

Is the disposition for the batch/lot of rubber compound being examined by the
4.7.13 testing laboratory, resulting in a “Pass”/”Fail” for the batch/lot physically present Satisfactory
on the rubber lot/batch?

Who's responsibility is it to physically place the disposition result on the rubber
4.7.13.a |lot/batch? Is this person a trained, authorized individual that can review the data Satisfactory
and make a decision as to the quality of the material and its disposition for use?
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Section 5 - Inspection and Testing

Guidance

Observation & Comments
(should reflect status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

5.1

Sampling Plans

See results from CQl-23

Has the customer defined the rate of sampling protocol or an AQL plan; for example, annually validation for full

specification compliance?

5.1.2

Internal Procedure?

5.13

Are records of customer granted exceptions maintained according to a records retention procedure?

5.1.4

Are dimensional verifications (final article, rubber preform) conducted according to customer requirements or drawings?

5.1.5

Are all non-conforming parts accounted for, segregated and identified?

5.1.6

If non-conforming parts are identified as "use as is" is there retained records documenting customer acceptance?

5.1.7

How are lot numbers assigned?

5.1.8

Are lot numbers interconnected (compounding lot related to manufacturing lot)?

5.1.9

Are individual articles fully traceable back to the lots of raw materials used to produce the compound?

5.1.10

Is individual article fully traceable by day, shift, operator, and cavity identifier?

5.2

Essential Rubber Testing Capabilities/Equipment

5.2.1

Roll mill?

5.2.2

Compression molding machine?

5.23

ASTM slab molds in accordance with ASTM D3182?

5.2.4

Air Circulating Oven, ASTM E145?

5.2.5

Cure meter?

5.2.6

Mooney Viscometer?

5.2.7

Universal Test Machine?

5.2.8

Hardness measurement gage?

5.3

Tensile Properties Testing

5.3.1

ASTM D412 die?

5.3.2

1SO 37 die?

5.4

Hardness Testing

5.4.1

ASTM D22407?

5.4.2

ASTM D1415?

543

1SO 7619?

5.5

Compression Set Testing
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5.5.1

ASTM D395, et al?

5.6

Basic Analytical Capabilities In-House (Company-wide)

5.6.1

Analytical scale, 0.0001 g capability?

5.6.2

Differential Scanning Calorimeter (DSC)?

5.6.3

Infrared Spectrometer (FTIR)?

5.6.4

Type 1 gage study relative to rubber batch release testing measurements (i.e., hardness, cure meter characteristics,

tensile, elongation)?
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Section 6 - Facilities and Equipment

Note: Molding process sheets must be attached to this CQI-30 Internal Audit Findings Sheet

Guidance

Observation & Comments
(should reflect status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

6.1 General Expectations See results from CQl-23

6.1.1 |Are all quantities of articles produced accounted for?

6.1.2  |Are scrap bins easily accessible and secure to prevent retrieval of article once scrapped?

6.1.3 Is there good housekeeping (5S evident) in each area?

6.1.4  |Are travelers used to track movement and operations?

6.1.5 [Are there procedures in place to prevent the incorrect part numbers from being shipped?

6.1.6  |Are there procedures in place to prevent mixed part numbers from being shipped?

6.1.7 Are there procedures/protocols in place to prevent the incorrect rubber/material from being used to mold the part
number?

6.1.8 Is there a verification procedure in use to verify material is being used to produce the parts is correct?

6.2 Equipment Requiring Temperature Control

6.2.1 |Are temperature units (ovens, refrigerators, freezers) equipped with at least a calibrated temperature log?

6.2.2 Is temperature continuously recorded?

6.2.3 Does the temperature uniformity comply with ASTM E 145, AMS 2750 et al?

6.2.4 [Is the temperature unit equipped with preventions for thermal runaway?

6.2.5 In the event of a temperature excursion/failure, is there a process and procedure that describes actions to be taken?

6.2.6  |Are all product/article within the temperature unit segregated and identified to prevent mixing materials/parts numbers?

6.3 Preventative & Predictive Maintenance

6.3.1 Is there a documented preventative maintenance plan that includes all major equipment (oven, curing presses,
laboratory equipment, dies, fixtures, etc.) as necessary?

6.3.2  |[Is the preventative maintenance frequency defined?

6.3.3  |Are the preventative maintenance records current?

6.3.4 |Do you utilize predictive maintenance?

6.3.5 [Can you provide examples of predictive maintenance?

6.4 Calibration

6.4.1 Is the rubber fabrication/measurement equipment calibrated (timers, pressures, flatness, temperature indicators, etc.)?

6.4.2  |Are all controls calibrated throughout the useful range of operation?
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Are ancillary/measurement equipment associated with rubber article fabrication calibrated (scales, trimmers, dies, vision

6.4.3 systems, etc.)?
6.4.4 |Is product quality acceptance performed with calibrated equipment?
6.5 General Manufacturing Protocols

6.5.1 Is the overall condition of the equipment in good repair (oil leaks, maintains pressure, functional timers, heater capacity,
etc.)?

6.5.2 Is the equipment used for rubber article manufacturing acceptable?

6.5.3 Is there contamination avoidance protocols in place?

6.5.4 Are the manual cleaning tools (sweeps, shop cloths, dust pans, etc.) manufactured from products that would not
contaminate the rubber compound or molded article?

6.5.5 Is there dedicated cleaning tools for each piece of equipment?

6.5.6 [Is there dedicated cleaning tools specific to the rubber compound?

6.5.7 Is there dedicated mill guides specific to the rubber compound?

6.5.8  [Are the mill guides removable or able to be rotated upward for cleaning?

6.5.9 Is "Four-Eyes" principal in practice relative to cleaning of equipment between rubber compound and part number
changes?

6.5.10 |Is there local ventilation at the molding press to prevent inhalation of vulcanization/curing by-products?

6.5.11 |Are floor or ceiling fans in use?

6.5.12 |Are hand building operations used?

6.5.13 |Are there documented procedures for hand building operations?

6.5.14 |Is tooling uniquely identified clearly as to specific part numbers?
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Section 7 - Molding

Note: Molding process sheets must be attached to this CQI-30 Internal Audit Findings Sheet

Guidance

Observation & Comments
(should reflect the status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

7.1 General Molding Common Requirements See results from cQl-23

7.1.1 |lIs there a documented set-up sheet for each specific job?

7.1.2 |Does the set-up sheet give the customer part number and/or internal part number?

7.1.3 |Are key set-up parameters identified as such?

7.1.4 |Are there ranges stated for each set-up parameter for the job?

7.1.5 |Are the press settings in agreement with the control plan?

7.1.6 |What is the protocol to ensure that the press is set-up correctly, according the specific set-up sheet?

7.1.7 |Have the ranges that are stated for each set-up parameter been validated to legitimize the stated ranges?

7.1.8 |ls the temperature uniformity of the tooling (molds) within + 2°C across the entire tool surface?

7.1.9 |ls the temperature uniformity measured with calibrated equipment?

7.1.10 |Is the process controlled based on crosslink density of the rubber?

7.1.11 |Is the crosslink density of the molded article known for each cavity in use and by cavity location?

7112 Is state of cure/cross link density performed in accordance with the ARPM Technical Guidance Document State of Cure,
SP913?
Does the crosslink density of the molded articles correspond to the crosslink density of the rubber specimen used to

7.1.13 |determine compound conformance to the Customer's material specification at the time of qualification and approval of
the compound?

7.1.14 |Is there a regular internal audit (daily) of the molding process?

7.1.15 |Can the molding operator adjust any parameters without supervision interaction?

7.1.16 |Is the mold/tool identified with a specific part number or code to relate the tool to the specific customer job?

7.1.17 |Does the set-up sheet reference the tool identification?

7.1.18 |Is mold release utilized?

7.1.19 |Is there a procedure to control how much mold release is applied and the frequency of application?

7.1.20 |Is there a process on how to select the mold release to be used?

7.1.21 |Are molded parts fully traceable to the individual raw material level?

7.1.22 |ls the product handled in such a way as to prevent damage to moldings?

7193 Is contamination avoidance relative to over spray from mold release and lubricants to prevent drifting onto other
fabrication areas?

7.1.24 |Are gloves being worn during handling of the rubber compound or treated inserts (for bonding)?
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7.1.25

If gloves are worn during the handling of treated inserts for bonding, are they of a lint-free and leaving no fibers when in
use?

7.1.26

Are the gloves being worn specific for use only during handling of treated metal inserts?

7.1.27

Are the gloves clean and changed in accordance with a standard practice?

7.1.28

Are there food or drink at the fabrication stations?

7.1.29

If there is drink at the fabrication stations, is it in a spill-proof container?

7.1.30

Is the fabrication equipment able to capture key fabrication data by heat (cycle time, temperatures, pressures, closure
data)?

7.131

Is the fabrication stations well lit?

7.1.32

If article inspection is performed at the fabrication stations, is the equipment adequate for the task (e.g. is the
magnification sufficient to detect the defects as defined by the customer's drawings or specifications)?

7.1.33

Is there a defect board showing acceptable and non-acceptable articles?

7.1.34

Are the tools/molds/dies regularly cleaned according to a documented SOP?

7.1.35

Where multiple materials are required, is the molding process (work instructions) specific to multiple material used?

7.1.36

Is there a defined process for first article inspection as part of the initial molding confirming set-up and authorizing,
through inspection data and sign-off , production to commence?

7.1.37

Is there traceability by part number, material name and lot number, use-by date for the rubber compound?

7.137.a

Is there storage conditions associated with the uncured rubber material?

7.1.38

For inserts does the traveler give the part number, insert lot number, and if pre-treated, treat date, and use-by date
along with proper storage conditions?

7.1.39

Is there periodic quality checks taken from production throughout the production run?

7.1.40

Is completed moldings controlled to prevent mixing of parts?

7.1.41

Has the traceability (either electronically or manually) been acknowledged by the operator to assure the correct material
information was captured?

7.1.42

Does documentation include the number of good parts made and rejected parts made?

7.1.43

Does documentation include all causes of defective parts?

7.1.44

Is there a 3-point curemeter showing the effect of temperature on key cure characteristic of ts2, Tc50, Tc90?

7.2

Compression Molding

721

Are the preforms identified by a code or other identifier?

Is the shelf life/use-by date reflected on the material traveler?

7.23

Is the shelf life/use-by date of the preformed material confirmed at the time of use?

7.24

Has cure meter testing been performed on the as-delivered material, prior to molding?

7.2.5

Is the preform type ID associated with a particular job, machine, or tool ID?

7.2.6

Is the preform type ID associated with a particular job, machine, or tool ID available to the press operator?
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7.2.7 |Are all preforms accounted for at the end of the operators shift and confirmed?

728 Has state of cure/cross link density been confirmed on each part for each cavity as part of the set-up protocol prior to
commencing serial production?

7.2.9 |[Ifinserts are used, are they inspected at point of use?

7210 When using inserts, is there a procedure to verify that the correct insert is being used and the correct material is being
used?

7.2.11 |If inserts are used, are they handled in such a way to prevent being contaminated by any source?

7.2.12 |Is there clear, documented, guidance on acceptable/not acceptable insert quality?

7.2.13 |ls there an operating procedure governing the molding press during break times and lunch times?

7.3 Transfer Molding

7.3.1 |Are the transfer pads/charges identified by a code or other identifier?

7.3.2 |lIs the shelf life/use-by date of the transfer pads/charges reflected on the traveler for the material?

7.3.3 |ls the shelf life/use-by date of the transfer pad/charge material confirmed at the time of use?

7.3.4 |Has cure meter testing been performed on the preformed material as it is at point of use?

7.3.5 |ls the preform type ID associated with a particular job, machine, or tool ID?

7.3.6 |ls the preform type ID associated with a particular job, machine, or tool ID available to the press operator?

73.7 For cold pot transfer operations, has there been a determination of the fit-for-use of the transfer pad/charge material
based on exposure to temperature?

738 Has state of cure/cross link density been confirmed on each part for each cavity as part of the set-up protocol prior to
commencing serial production?

7.3.9 |lIfinserts are used, are they inspected at point of use?

7310 When using inserts, is there a procedure to verify that the correct insert is being used and the correct material is being
used?

7.3.11 |If inserts are used, are they handled in such a way to prevent being contaminated by any source?

7.3.12 |Is there clear, documented, guidance on acceptable/not acceptable insert quality?

7.3.13 |Is there a 3-point curemeter showing the effect of temperature on key cure characteristic of ts2, Tc50, Tc90?

7.3.14 |Is there an operating procedure governing the molding press during break times and lunch times?

7.4 Injection Molding

7.4.1 |Are there specifications on the feed strip geometry?

742 In the case of a stuffer fed material, are there specifications on the geometry and mass of the preform placed into the
stuffer?

7.4.3 |Has cure meter testing been performed on the feed strip as it is a point of use?

7.4.4 |ls the shelf life/use-by date of the feed strip reflected on the traveler for the feed strip material?

7.4.5 |ls the shelf life/use-by date of the feed strip confirmed at time of use?

7.4.6 |ls the shelf life/use-by date of the stuffer preform reflected on the traveler for the stuffer preform material?
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7.4.7 |ls the shelf life/use-by date of the stuffer preform confirmed at time of use?

7.4.8 |ls there a specification for the temperature of the rubber at exit from the injection nozzle?

7.4.9 |ls the temperature of the rubber at exit from the injection nozzle verified?

7.4.10 |Is there a specification for the temperature of the rubber after exit from the mold sprues?

7.4.11 |Is the temperature of the rubber at exit from the mold sprues verified?

7.4.12 |Is the effect of dwell time in the injector unit (barrel & screw assembly) on the cure behavior of the rubber known?

7.4.13 |ls there a 3-point curemeter showing the effect of temperature on key cure characteristic of ts2, Tc50, Tc90?

7.4.14 |Is there an operating procedure governing the molding press during break times and lunch times?

7.4.15 |If inserts are used, are they inspected at point of use?

2416 When using inserts, is there a procedure to verify that the correct insert is being used and the correct material is being
used?

7.4.17 |If inserts are used, are they handled in such a way to prevent being contaminated by any source?

7.4.18 |Is there clear, documented, guidance on acceptable/not acceptable insert quality?
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Section 8 - Substrate Preparation

Note: All surface preparation process sheets must be attached to this CQI-30 Internal Audit Findings Sheet

Guidance

Observation & Comments
(should reflect status of section audit: Satisfactory, Not
Satisfactory, Needs Immediate Attention)

Satisfactory
Not Satisfactory
Needs Immediate Action
Not Applicable

8.1 Metal Finish
8.1.1 |Are the incoming metals inspected to a drawing/specification? Not Applicable
8.1.2 |Are the specifications in place to govern metal processing chemicals e.g. sampling oils? Not Applicable
8.1.3 [Does the substrate have a phosphate or anodic coating? Not Applicable
8.1.4 |[Is there evidence that the metal process chemicals specifications are being followed? Not Applicable
8.1.5 |[Is there a procedure for the phosphate or anodic coating process? Not Applicable
8.1.6 |[Is there evidence that they are being followed? Not Applicable
8.1.7 |Are the quality control characteristics identified for each process step associated with the surface conversion? Not Applicable
8.1.8 |Are there control charts for these QC characteristics? Not Applicable
8.1.9 |[Is there evidence that there are corrective actions that take place to prevent out of control situations? Not Applicable
8.1.10 |ls surface energy used to control cleanliness of the substrate (after cleaning) prior to chemical surface conversion? Not Applicable
8.1.11 |ls coating weight used to control the metal surface conversion coating? Not Applicable
8.1.12 Icsr;?;:es::::/t;ij::z cwriitihce‘il\llz:;rte;;teristics of the converted metal surface (e.g. crystal size, sludge build-up and Not Applicable
8.1.13 |If the substrate is aluminum, is the anodized surface sealed? Not Applicable
8.1.14 Lse;fL?::ni:i:ti:ce that the surface preparation been performed in accordance with customer drawing, specifications Not Applicable
8.1.15 |ls there a procedure for control of the treated metal inserts? Not Applicable
8.2 Adhesive
8.2.1 |[Is there a process that describes how the bonding agent(s) were selected? Not Applicable
8.2.2 [Is the material certification available for the adhesive(s) being applied? Not Applicable
8.2.3 |Are the bonding agents being mixed/applied according to their manufacturers recommendations? Not Applicable
8.2.4 |[Is the container with the mixed adhesive labeled with content, lot#, mix date, and use-by date? Not Applicable
8.2.5 |[Is there a procedure to check the adhesive mixtures before application? Not Applicable
8.2.6 [Is the adhesive(s) applied within the use-by date? Not Applicable
8.2.7 |[Is there a procedure for the application of the adhesives? Not Applicable
8.2.8 |[Is the adhesive being applied in accordance with the adhesive manufacturers recommendation? Not Applicable
8.2.9 [Does the adhesive go through a heat treatment (baking) process after application? Not Applicable
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8.2.10 |lsit a one piece flow through the heat treatment/baking being practiced? Not Applicable
8.2.11 |ls there quality checks done on the adhesive treated substrates after baking? Not Applicable
8.2.12 |ls there a specialized training for those associated with mixing and applying adhesives? Not Applicable
8.2.12.a |Are there training records available? Not Applicable
8.2.13 |ls there a scheduled frequency for confirmation of substrate temperature during baking? Not Applicable
8.2.14 |ls the upper and lower thickness specifications for the adhesive coating verified for fit for function? Not Applicable
8215 gzzszc?jhesive film thickness measured on the coated substrate as part of quality control of the adhesive application Not Applicable
8.2.16 |Are the adhesive thickness measurements made with a calibrated instrument? Not Applicable
8.2.17 |ls there a work instruction or operating procedure governing the adhesive thickness measurement process? Not Applicable
8.2.18 |ls there a specification for the adhesive layer(s) thickness? Not Applicable
8.2.18.a |Is there a method used for determining the optimum adhesive thickness? Not Applicable
8.2.19 |ls the specification for the adhesive layer(s) thickness part of the customer's specification? Not Applicable
8.2.20 |Do you have a shelf-life or use-by date established for the adhesive coated substrates? Not Applicable
8.2.21 |Do you have a protocol for establishment of use-by dates for adhesive coated substrates? Not Applicable
8.2.22 |ls the adhesive coated substrates packaged in such a way that they are protected from contamination? Not Applicable
8.2.23 |Are the containers used for shipping adhesive coated substrates inspected for cleanliness? Not Applicable
8.2.24 |ls there a work instruction or operating procedure governing the inspection and re-use of the shipping containers? Not Applicable
8.2.25 ,:;(:;2;3 treated substrates packaged in such a way that humidity exposure is monitored and controlled until time/point Not Applicable
8.3 Plastic Finish
8.3.1 |Are plastic inserts being used and over molded with rubber? Not Applicable
8.3.2 [Is the incoming plastic inserts inspected to the drawing/specification? Not Applicable
8.3.3 [Does the plastic inserts undergo surface treatment prior to molding (e.g. plasma, corona, etching, mechanical...)? Not Applicable
8.3.4 |[Is there a process standard or specification covering the surface treatment? Not Applicable
835 Lse;PL?::r:::iti:ce that the surface preparation been performed in accordance with customer drawing or specifications Not Applicable
8.3.6 |Are there quality control characteristics identified for each process step? Not Applicable
8.3.7 |Is there a document that specifies the condition of the surface of the plastic when it is ready to be used for molding? Not Applicable
8.3.8 |Are there control charts for these QC characteristics? Not Applicable
8.3.9 |[Is there evidence that the process standards/specifications are being followed? Not Applicable
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Glossary

ARPM Abbreviation for Association of Rubber Products Manufacturers. www.arpminc.org.
The Automotive Industry Action Group is a not-for profit association founded in 1982 and based in Southfield, Michigan. It was originally

AIAG created to develop recommendations and a framework for the improvement of quality in the North American automotive industry. The
association's areas of interest have expanded to include product quality standards, bar code and RFID standards, materials management, EDI,
returnable containers and packaging systems, and regulatory and customs issues. https://www.aiag.org

ASTM Abbreviation for American Society for Testing and Materials. www.astm.org. Common rubber testing methods are ASTM D412, ASTM D2240,

ASTM D1415, ASTM D395, ASTM D145, ASTM D3182, ASTM D2084, ASTM D6204.

3-point Curemeter

Data obtained at multiple temperatures (at least three) using a curemeter and presenting in graphical form the scorch time, and other
attributes e.g. cure time for 50% and 90% cure times for each temperature. Two of the three temperatures should be the extreme mold cavity
temperatures as measured on the rubber mold.

AMS

Abbreviation for Aerospace Materials Specification; Custodian of document is Society of Automotive Engineers (SAE). www.sae.org.

Analytical scale

An analytical scale is a class of balance designed to measure small mass in the sub-milligram range.

Anodic (anodized) Coating

An electrochemical process that converts the metal surface into a decorative, durable, corrosion-resistant, anodic oxide finish. Aluminum is
ideally suited to anodizing, although other nonferrous metals, such as magnesium and titanium, also can be anodized. Anodizing is
accomplished by immersing the aluminum in an acid electrolyte bath and passing an electric current through the medium.

Andon

Andon is a system developed to alert operators about an issue on the production line and is part of a lean manufacturing system. Originating
|from the Toyota Production System, it is used as a tool to "stop the line" once a product defect is detected. Translated from Japanese, the
word "ando" means a "lantern" or "light". In a manufacturing setup, this refers to an alert system that notifies operators that a product issue
has been detected.

Bonding Agents

A general term also known as adhesives, rubber-to-metal bonding agents, rubber-to-substrate bonding agents or adhesives and primers.
Applied to the substrate to promote adhesion of the substrate to the rubber compound. May also apply to rubber-to-rubber bonds.

Captive Molder/Mixer

A molding/mixing operation within the manufacturer's own organization.

Coating Weight

The amount of phosphate or anodize created, deposited on to the metal surface. Measured in mg/ft2

Cold Pot Transfer

A transfer molding technique where the transfer pot is insulated and remains at a significantly lower temperature than the rubber mold.

Commercial Molder/Mixer

A contracted molder/mixer that is not part of the supplier's own organization; a sub-contracted manufacturer of molded articles/mixed rubber
compound.

Compound

Rubber Compound; a physical mixture of polymers and additives that when cured/vulcanized will yield a rubber article with desirable,
measurable physical and mechanical characteristics.

Compression Molding

A method of molding in which the rubber compound is placed into an open, heated mold cavity and the mold is then closed with a force that
applies pressure thereby forcing the rubber to assume the shape of the mold cavity bringing the rubber compound into intimate contact with
all surfaces of the mold cavity. The pressure is constantly applied and with the aid of heat, the rubber compound undergoes crosslinking. The
resulting rubber article, upon removal from the mold cavity, will have the exact geometry of the mold cavity.

Conventional/Traditional Mixing Method

All the polymer is added first and massed. Followed by incremental additions of fillers and liquids, beginning with those most difficult to
incorporate and distribute and require dispersive work. Generally used with polymers that exhibit good self adhesion. This method provides
the most forgiveness in deviations of batch size.

Crosslink Density

The number of moles of crosslinks per volume of vulcanizate. The crosslink density of a rubber article is directly related to its physio-
mechanical properties such as tensile strength, elongation, compression set, etc.

Crosslinking The irreversible joining of polymer molecules/chains to each other through the use of chemical agents such as sulphur or peroxides

Curemeter A curemeter is a general term used to describe an instrument which measures the curing characteristics of a rubber compound during
vulcanization and is understood to measure and record torque per unit of time.

Curing The process by which an uncured rubber mass (compound) is converted through irreversible crosslinking to a functional rubber article.

Defect Board

A physical display of actual molding defects that can arise from production of a specific rubber article. The board tells a story through actual
samples of defects. It is most often located at the molding press locations and is a reference for the press operators for determining reject
criteria.

Differential Scanning Calorimeter

A thermoanalytical technique in which the difference in the amount of heat required to increase the temperature of a sample and reference is
measured as a function of temperature. Both the sample and reference are maintained at nearly the same temperature throughout the
experiment. Generally, the temperature program for a DSC analysis is designed such that the sample holder temperature increases linearly as
a function of time. This instrument is most frequently used to fingerprint thermal characteristics such as melt point, and rate of reaction, and
can be used to assess the completeness of cure.

DsC

see Differential Scanning Calorimeter.

DTPT (Design-to-production-transition

process)

This process is used to transition from the design of the compound in the laboratory (or small scale mixing) to mass production. The DFMEA is
part of this process as well as establishing those raw materials that are determined to be critical to the function of the article produced from
the compound. This process is also where weight tolerances are established for the individual ingredients or at a minimum for those raw
materials that are deemed to be critical.
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Eight-D (8D) or the Eight Disciplines
Problem Solving Approach

The eight disciplines (8D) model is a problem solving approach typically employed by quality engineers or other professionals, and is most
commonly used by the automotive industry but has also been successfully applied in healthcare, retail, finance, government, and
manufacturing. The purpose of the 8D methodology is to identify, correct, and eliminate recurring problems, making it useful in product and
process improvement. The 8D problem solving model establishes a permanent corrective action based on statistical analysis of the problem
and focuses on the origin of the problem by determining its root causes. Although it originally comprised eight stages, or disciplines, the eight
disciplines system was later augmented by an initial planning stage.

FMEA

Failure Modes and Effects Analysis (FMEA) is a step-by-step approach for identifying all possible failures in a design, a
manufacturing or assembly process, or a product or service. DFMEA is a version of the process looking a possible failures specific
in design of the part or processes use to manufacture the part.

First Article

First Article Inspection is the process that determines whether the manufacturing process for a part is capable of consistently delivering parts
that conform to specifications. It is a comprehensive review of the engineering documentation and the manufacturing process from raw
materials through conversion (machining, molding, casting etc.), special processing (anodization, plating, hardening etc.) and all the way
through functional testing for one part. It is an opportunity to evaluate the manufacturability of a part, ensure completeness of the design
documentation, identify design errors, recommend design changes to improve manufacturability, and establish the manufacturing process
and supply chain for the part.

Five-S (5S)

The 5S quality tool is derived from five Japanese terms beginning with the letter "S" used to create a workplace suited for visual control and
lean production.

Five Why or 5-Whys

Five Whys is an iterative interrogative technique used to explore the cause-and-effect relationships underlying a particular problem. The
primary goal of the technique is to determine the root cause of a defect or problem by repeating the question "Why?" five times.

Four Eyes

The Four Eyes Principle (also Two-man rule) is a widely used Internal Control mechanism that requires that any activity by an individual within
the organization that involves a risk to the quality of the material or final fabrication which could effect fit-for-use must be controlled
(reviewed, double checked) by a second individual that is independent and competent.

FTIR

See infrared Spectrometer. Fourier Transform Infrared (FTIR) spectroscopy is an analytical methodology used in industry and academic
laboratories to understand the structure of individual molecules and the composition of molecular mixtures. FTIR spectroscopy uses
modulated, mid-infrared energy to interrogate a sample. The infrared light is absorbed at specific frequencies directly related to the atom-to-
atom vibrational bond energies in the molecule. When the bond energy of the vibration and the energy of mid-infrared light are equivalent,
the bond can absorb that energy. Different bonds in a molecule vibrate at different energies, and therefore absorb different wavelengths of
the IR radiation. The position (frequency) and intensity of these individual absorption bands contribute to the overall spectrum, creating a
characteristic fingerprint of the molecule.

Gate

(rubber injection or transfer mold) — The orifice used to control the flow of rubber and through which a shaped cavity in a mold is filled with
rubber.

Heat or Molding Heat

This refers to a molding cycle. One molding cycle is one heat.

Infrared Spectrometer

Used to identify rubber polymer types and additives that make up a rubber compound. This is sometimes referred to as fingerprinting the
rubber.

Injection Molding

A method of molding rubber articles by injecting rubber into the mold cavities. The injection assembly is similar to that of an extruder since it
contains a nozzle at the end of the injector unit, a barrel, housing a feed screw. At the time of injection of the rubber into the rubber mold
cavities, the nozzle held in intimate contact with the rubber mold. At the point of entry into the rubber mold, the rubber is pushed through a
series of runners and gates by the pressure of injection. The nozzle remains in intimate, forced contact with the mold until the rubber is cured.
The barrel portion of the injection unit can be heated as can the feed screw, thereby allowing the rubber to be both masticated (worked) and
heated so that very rapid cure times can result. The injector unit is usually fed with strips of rubber.

Injector Unit

Part of the injection molding machine. It consists of a barrel and feed screw. The point of entry of the barrel is referred to as the feed throat.
The point of exit is referred to as the nozzle. All portions of the injection unit can be temperature controlled.

ISO

Abbreviation for International Standards Organization. www.iso.org.

Ishikawa Diagram

Ishikawa diagrams are causal diagrams created by Kaoru Ishikawa that show the potential causes of a specific event. Common uses of the
Ishikawa diagram are product design and quality defect prevention to identify potential factors causing an overall effect.

Late Oil Addition Mixing Method

Add all ingredients except oil and curative at time 0 and mix with sufficient power input to incorporate, distribute and disperse within 1 - 2
minutes. Generally used with polymers that exhibit good self-adhesion.

Mold Cavity

A component of a rubber mold, existing as a single or in multiples, that is a fabricated as a negative so as to form a depression where the
rubber compound will be forced to fill the internal volume and geometry while it undergoes curing.

Mold Release

A topical treatment of the surface of the mold cavity, typically an applied liquid lubricant) that will coat the surface of the mold cavity to
enhance with the removal of the molded rubber article; used to prevent the molded rubber from sticking to the mold cavity surface.

Molding Process Sheet

A written set of parameters describing the details of the molding process. The parameters shall include, but not limited to molding machine
identification, all temperatures, times and pressures. In the event that ranges are provided for these variables, it is expected that there are test
results available to support quality compliance at the extremes of the ranges. Determination of fit-for-function shall be used for verification of
upper and lower specification limits.

Mooney Viscometer

An instrument that determines the viscosity of unvulcanized elastomers by measuring the resistance of the rubber to the shearing action
resulting from the motion of a rotating rotor in the center of the test piece which is in the center of a two-piece cavity. The instrument is
named after its inventor Melvin M. Mooney. Various tests can be used to characterize uncured rubber materials that use this test. These are
Mooney scorch, Mooney viscosity, and Mooney Stress Relaxation. The general test method is ASTM D 1646 Standard Test Methods for Rubber
- Viscosity, Stress relaxation, and Pre-Vulcanization characteristics (Mooney Viscometer).
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Phosphate Coating

Phosphate coatings are made up of thin crystalline layers of phosphate compounds that adhere to the surface of the metal substrate. The
phosphate crystals are porous and can be formed from zinc, manganese or iron phosphate solutions. These coatings are a result of a chemical
reaction of various chemicals with the iron surface.

Poke-Yoke

A Japanese term that means "mistake-proofing", refers to any tool or mechanism that keeps a person from being able to perform an action in
an incorrect manner. Typically used for eliminating or minimizing quality mistakes that lead to rework or scrap.

Predictive Maintenance

A technique that uses data analysis tools and techniques to detect anomalies and potential defects in equipment and processes so you can fix
them before they fail. It is designed to help determine the condition of equipment in order to estimate when maintenance should be
performed.

Prepping/Preforming of Elastomer
Compound

The process by which the final compound is prepared for the final fabrication process. Examples of "preps" would be an extruded cord or mill
strip for an injection molding process or making a pad for a transfer molding process or producing a special shape for a compression molding
process.

Raw Rubber Compound

See 'Compound'.

An instrument that is used to measure the curing of rubber compounds. General operating principles involve the introduction of a defined
volume of uncured rubber compound into an isothermally heated circular two piece cavity which may contain an oscillating bi-conical disk or
one of the cavity elements itself my oscillate at a defined frequency. The oscillating member is connected to a torque recording device which in

Rheometer® turn measures the change in resistance to oscillation, as a torque value, as a function of time exposure to the isothermal per-set temperature.
General test methods are ASTM D 6204: Standard Test Method for Rubber - Measurement of Unvulcanized Rheological Properties Using
Rotorless Shear Rheometers; ASTM D 5289; Standard Test Method for Rubber Property - Vulcanization Using Rotorless Curemeters; 1ISO 6502
Rubber - Guide to use of curemeters.

Roll Mill A machine comprising two horizontal counter rotating adjustable steel rolls used for mixing and blending an uncured rubber compound.

Rubber Mold A rubber mold is comprised of a mold cavity/cavities. At it's simplest, a single open cavity. At it's most complex, comprising multiple
components and movements all with the intent to shape a rubber compound, using heat and pressure leading to curing, into a useful article.

SAE SAE International, formerly named the Society of Automotive Engineers, is a United States-based, globally active professional association and

standards developing organization for engineering professionals in various industries. https://www.sae.org/.

Sandwich Mixing Method

One polymer (or blend) is added and then filler and oil added followed by the second polymer. Sandwich mixes provide the least amount of
forgiveness for deviation in batch size.

Set-up Sheet

A formal document, written or electronic, describing the process for setting-up or configuring a piece of equipment or an operation.

SopP

Abbreviation of Standard Operating Procedure

SP-series of raw material quality control
documents

A series of specific documents created and managed by ARPM that prescribes parameters, test procedures, and data reporting criteria on raw
materials which are often mutually agreeable between supplier and consumer. These are SP-110 thru SP 910.
https://arpminc.com/publications/category/raw-materials

SP-913

An ARPM guidance document. This guidance document provides an overview of four test methods that can be used in a laboratory setting to
measure the state of cure of crosslinked rubber.

Sprue

The channels in the mold which allow for the movement of the rubber into the mold cavity. See Gate.

State of Cure (SOC)

Another term used to express relative crosslink density in terms of percentage cured.

Stuffer

An alternative to method of feeding the injector unit of an injection molding machine. It consists of a cylindrical steel chamber, where the
rubber is placed, interfaced with the feed port of the injector unit. At the other end is a hydraulic ram which, when activated, forces the rubber
[from the chamber into the feed throat of the injector unit.

Surface Conversion

The resultant surface from phosphate or anodic coatings.

Surface Energy/Surface Tension

Surface energy describes the ability of a surface to being able to accept a coating. The surface energy of the surface to be coated must be
greater than the surface energy of the coating and is generally measured using contact angle. An alternative and most common method is to
use surface tension as a surrogate for surface energy. Here the surface tension, measured in dyne/cm, is measured using special wetting fluids
of know energies (ref: https://www.accudynetest.com/adtpen.html for example). It is a method to measure if the surface is "clean" before
applying adhesive or another follow on action.

Surface Preparation Process Sheet

A written set of parameters describing the details of surface preparation process. This would include the process control parameters
associated with any metal finishing operations (phosphate, anodize, cleaning, rinsing, etc.) and secondary treatments post-finishing such as
application of adhesive. Adhesive process control parameters should detail all parameters necessary to mix, apply and store the adhesive.

Transfer Molding

A method of molding rubber products which offers advantages over compression molding. The transfer mold has an upper cavity or pot into
which the uncured rubber is placed. The closing of the mold transfers the rubber through a series of sprues/gates into the mold cavity. Cure
times are shorter than for compression molding since the rubber gains some frictional heat as it is forced through the spue/gates. While most
common transfer molding makes use of standard compression presses, specific transfer presses exists that make use of a ram to move the
rubber compound through the spure/gates into the mold cavity. Transfer molding can be flash-less since the rubber mold, which contains the
mold cavities, are fully closed before the rubber enters the cavities. This molding technique does not require a specific preform size.

Transfer Pad

The residual rubber remaining that has not been transferred into the mold cavities. The transfer pad may be either cured or not cured.

Traveler

A document which contains defined information and travels the rubber compound from production of the raw compound through final
fabrication operations and used to document important information for traceability needs.

Type 1 Gage Study

A type 1 gage study assesses only the variation that comes from the gage. It is the first part of the measurement system analysis. Use a type 1
gage study at the start of the measurement systems analysis to focus only on the gage, not on any other sources of variation.
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A test machine that is capable of performing many standard tensile and compression tests of materials, components, and structures. It is a

tensile test machine that can perform testing in tension and compression. Examples of tests performed on a universal test machine is tensile
testing, ASTM D412, tear testing, ASTM D624 and bond testing, ASTM D429.

Universal Test Machine

Upside Down Mixing Method Often used with polymers having limited self-adhesion. It is also used when the percentage of polymer is low, e.g. 15~20%.

Vulcanizate Cured rubber article
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