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1.0
Forward

Automotive Industry Action Group (AIAG) committees are made up of volunteers from member companies in the automotive industry.  The work of preparing system surveys is done by AIAG technical committees.

The main task of technical committees is to prepare Automotive Standards and System Requirements.   Draft documents adopted by the technical committees are circulated to the Steering Committee for voting.  Publication of the documents requires approval by the Quality Steering Committee.

The Quality Steering Committee would like to thank the following individuals and their companies who have contributed their time and effort to the development of HT 2005 Heat Treat System Survey.

Core Members:

	Philip Mikula – TRW 

Mel Dilley – DCX

Young Kim – Ford

Murli Prasad – GM
	Brett Lenhausen – GM 

Curt Holmes – Metaldyne

Pete Batche – Textron

Ed Jamieson – Bodycote Heat Treating


Supporting Members:

	Mike Wiezbowski – DCX

Mike Oberg – Induction Services

Medina Kaknjo – Ford

Todd Bensinger – DCX

Dave Calkins – DCX

Jeff Martin – ZF
	Leonard Gadzinski – Textron

Dean Higdon – Textron

Tim Green – BSI

Dave Hernacki – Commercial Heat Treating

Scott Brodersen – DCX


2.0
Introduction


2.1
General

The work of preparing this heat treat system survey requirement was carried out through the HT 2005 technical committee.  These heat treat system survey requirements are complementary to customer and product standards.

This heat treat system survey can be used by internal or external parties, including certification organizations, to assess the supplier’s ability to meet customer, regulatory, and the supplier’s own requirements.

In HT 2005 system survey requirements, the word “shall” indicates a requirement.   The word “should” indicates a recommendation.  Where the term “such as” is used, any suggestions given are for guidance only.


2.2
Process approach

This HT 2005 system survey requirement supports the process approach defined in ISO/TS16949:2002.  

2.3
Goal of this HT 2005 System Survey Requirement

The goal of this HT 2005 Audit Requirement is the development of a heat treat management system that provides for continual improvement, emphasizing defect prevention and the reduction of variation and waste in the supply chain.

This HT 2005 Audit Requirement, coupled with an internationally recognized quality management system, and applicable customer specific requirements, defines the fundamental heat treat management system requirements.

This HT 2005 Audit Requirement is intended to avoid multiple certification audits and provide a common approach to a heat treat management system for automotive production and service part organizations.

2.4
Certification

2.4.1
The certification to HT 2005 Heat Treat System Survey Requirements, including customer-specific requirements if any, is recognized by the members of AIAG.

2.4.2
The certification body shall be recognized by the IATF as accredited to ISO/TS 16949:2002 and follow the guidelines in the document entitled

· Automotive Certification Scheme for

· ISO/TS 16949:2002

· Rule for Achieving IATF Recognition

2.4.3
The scope of the assessment shall include products supplied to customers subscribing to HT 2005

2.4.4
The HT 2005 System Survey shall be used by the certification body concurrent to a registration assessment to QS-9000 3rd Edition, ISO 9001:2000 or ISO/TS 16949:2002, as a supplement to the requirements for review of special processes.

2.4.5
A separate and distinct assessment report shall be provided, which details the operations assessed, to the organization audited within 15 working days from each assessment completed.

2.5
Audit Process

2.5.1
The entire quality management system related to any heat treat processes as described within this document shall be assessed at a minimum of once per year.

2.5.2
Supporting functions providing heat-treat capabilities on behalf of the organization, whether on site or remote, shall be included in the initial and ongoing surveillance audits.

2.5.3
Ongoing assessments shall be conducted annually to re-examine the continuing compliance with the HT 2005 document.  Each assessment shall include a review of the organization’s internal audits utilizing HT 2005.  Efforts shall be made to sample the heat treat processes and customers subscribing to HT 2005 through a three-year cycle.

2.5.4
The assessment shall utilize the process approach to auditing as identified by the requirements of ISO/TS 16949:2002.

2.5.5
A major nonconformity is one or more of:

· The absence of or total breakdown of the system to meet an HT 2005 requirement.

· A number of minor nonconformities against one requirement can represent a total breakdown of the system and thus be considered a major nonconformity.

· Any noncompliance that would result in the probable shipment of nonconforming product. 

· Conditions that may result in the failure or materially reduce the usability of the products or services for their intended purpose.

· A noncompliance that judgment and experience indicate is likely to materially reduce the ability to assure controlled processes and products.

2.5.6
A minor nonconformity is a failure to comply with HT 2005, which based on judgment and experience is not likely to reduce its ability to assure controlled processes or products. It may be one of the following:

· A failure in some part of the organization’s documented quality management system.

· A single observed lapse in following one item of a company’s quality management system.

2.5.7
Any HT 2005 survey item that is found to have a nonconformance shall require corrective action by the organization.  The corrective action plans shall be submitted in writing to the certification body within 30 days and resolved within 90 days of issue.  Resolved means the following:

· Documented evidence such as action plan, instructions, records to demonstrate the elimination of the non-conformity condition, including assigned responsibilities or verification follow-up visit.

· Containment of the condition to prevent risk to the customer.

2.5.8
Any major non-conformance shall be reviewed on the site of the organization and resolved by the certification body within 90 days of issue.  Failure to close a major non-conformance within 90 days of issue shall require the certification body to follow the decertification process as outlined in Annex 4 Decertification process to ISO/TS 16949:2002 (Automotive Certification Scheme for ISO/TS 16949:2002 Rules for Achieving IATF Recognition).

2.5.9
The certification body shall resolve minor non-conformance(s) within 90 days or the issue shall be raised to a major non-conformance. 

2.5.10
The amount of time that shall be dedicated to the conduct of the assessment utilizing the HT 2005 survey shall be based upon the number of employees and furnaces dedicated to heat-treating processes, as identified in this document (see table 1).

2.6
Audit Team

2.6.1
The audit team shall have a person (or persons) that meet the following specific experience to conduct the HT 2005 portion of the assessment.

· Shall be certified as an ISO 9000, QS 9000, or TS16949 auditor

· Complete AIAG auditor training and pass HT 2005 test

· Education / Experience:

· No degree – 10 years Heat Treat process related experience (Quality or supervision) 

· Associate Degree and 5 years HT experience

· 4-year technical degree technical and 3 years HT experience

· In lieu of above education requirements, auditor shall have a minimum of 5 HT 2005 System Surveys under the direct supervision of a lead auditor.  A lead auditor is a person who fulfills above education requirements.

2.7
Other Requirements

2.7.1
Any certification issued that identifies compliance with the requirements of the HT 2005 survey, must 

· identify the subscribing customers that were reviewed as part of the assessment

· include all sites for multiple site certificates, and

· include any support, or remote, sites that were assessed 

2.7.2
Any issue resulting in the application of the decertification process, shall require notification by the organization to all subscribing customers to HT 2005 within 15 working days.

3.0
Scope

3.1
General

3.1.1
This HT 2005 System Survey specifies requirements for a heat treat management system where an organization

a) needs to demonstrate its ability to consistently provide product that meets customer and applicable regulatory requirements, and

b) aims to enhance customer satisfaction through the effective application of the system, including processes for continual improvement of the system and the assurance of conformity to customer and applicable regulatory requirements.

3.1.2
This HT 2005 System Survey is applicable to sites of the organization where customer-specified parts, for production and/or service, are processed.

3.1.3
This HT 2005 System Survey can be applied throughout the automotive supply chain.

3.2
Application

All requirements of this HT 2005 Audit Requirement are generic and are intended to be applicable to all organizations performing heat treat operations defined in this document, regardless of type, size and product provided.

3.2.1
Heat Treat Processes Covered in this Document

· Atmosphere Carburizing

· Atmosphere Carbonitriding

· Carbon Restoration

· Neutral Hardening (Quench and Temper)

· Austempering

· Nitriding (Gas) and Ferritic-Nitrocarburizing (Gas or Salt)

· Aluminum Heat Treating

· Induction Heat Treating

4.0
Normative reference

The following normative document contains provisions, which, through reference in this text, constitute provisions of this HT 2005 Audit Requirement.  For dated references, subsequent amendments to, or revisions of, any of these publications do not apply.  However, parties to agreements based on this HT 2005 Audit Requirement are encouraged to investigate the possibility of applying the most recent edition of the normative document indicated below.  For undated references, the latest edition of the normative document referred to applies. 

5.0
How to conduct an HT 2005 Heat Treat System Survey

See Figure 1 – General Flow Chart for HT 2005 System Survey.  The flow chart is explained below.

5.1
Suppliers contact AIAG for audit material 

Audit material shall consist of: HT 2005 System Survey (4 sections), Copy of the most recent Sanctioned Interpretations, ’Preliminary questionnaire and a list of Certification Bodies.  

5.2
Suppliers complete a preliminary questionnaire that details the scope of the audit

5.2.1
Questionnaire shall include the following information: Number of employees, shifts, scope of certification (refer to attachment in step 3), site(s) to be registered, Quality Management system certification obtained. Information shall include sufficient information on which to base a quotation for certification.
5.2.2
The scope of the assessment shall include products supplied to customers subscribing to HT 2005

5.2.3
The supplier shall have concurrent registration to QS-9000 3rd Edition, ISO 9001:2000 or ISO/TS 16949:2002.

5.3
Suppliers submit preliminary questionnaire to IATF approved auditing sources

5.3.1
Note: I thought I had a copy of the process listed and general questionnaire based on Ford HTSS?

5.3.2
Certification Body: Shall be recognized by the IATF as accredited to ISO/TS 16949:2002 and follow the guidelines in the document entitled:

Automotive Certification Scheme for ISO/TS 16949:2002 Rule for Achieving IATF Recognition

5.4
Auditing source(s) supply supplier with quote addressing cost and timing

5.4.1
Audit costs shall be based on Audit days for certification to HT 2005 System Survey.  On-site audit days are based on number of employees dedicated to heat treating.  See Table given below.  One-half additional day shall be allocated for off-site preparation and reporting.

	# of Employees
	On-Site Audit Days

	1 - 15 
	1

	15 +
	2


5.5
Supplier is required to complete self-audit using AIAG audit material

5.5.1
The supplier shall provide the following documentation to the chosen registrar for review: Quality Manual (for each site to be audited), Internal audit using the HT 2005 System Survey, reference and location of all supporting documentation to demonstrate compliance to the system survey, list of customer (subscribing to HT 2005) specific specifications and PPAP’S, and customer complaints status.

5.5.2
The registrar (certification body) shall analyze the suppliers documentation described above in order to determine: appropriate scope of the certification and readiness for an on-site audit. 

5.5.3
If there is insufficient readiness to conduct the internal audit, the supplier is required to address the deficiencies 

5.6
Auditing body performs audit using applicable documents

5.6.1
The processes defined by the supplier and agreed upon by the registrar shall be covered at each audit. 

5.6.2
The HT 2005 checklist (Section 1-3) shall be completed first and independent of any job audits performed. 

5.6.3
A minimum of one job audit (Section 4) shall be performed during each audit.

5.6.4
Supporting functions providing heat-treat capabilities on behalf of the supplier, whether on site or remote, shall be included in the initial and ongoing surveillance audits.

5.6.5
Ongoing assessments shall be conducted annually to re-examine the continuing compliance with the HT 2005 document.  Each assessment shall include a review of the organization’s internal audits utilizing HT 2005.  Efforts shall be made to sample the heat treat processes and customers subscribing to HT 2005 through a three-year cycle.

5.6.6
An assessment report shall be provided to the organization audited within 15 working days.

5.6.7
Report shall include: scope, summary of audit, nonconformities as evidenced during the audit process, opportunities for improvement, audit team (including technical expert), and cross-referenced to suppliers quality management system documentation.

5.7
Supplier addresses nonconformities and submits corrective actions

5.7.1
Nonconformities shall be acknowledged by the supplier 

5.7.2
For each nonconformity the supplier shall perform a root cause analysis and define corresponding corrective actions.  Corrective action plan shall be submitted to certification body within 30 days.  Corrective actions to be implemented within three months from the end of the site visit.

5.7.3
Upon verification of corrective action, a supplementary report shall be issued by the audit team to accompany the final audit report.

5.7.4
Major nonconformities require an on-site visit for verification.

5.8
Certification body approves corrective actions and submits to IATF a request for supplier certification 

5.8.1
The registrar may require additional information in order to clarify any aspect of the final report, before a certification decision can be made.

5.8.2
Certifications will be issued only if there is 100% compliance to requirements, which means that nonconformities found during the audit are 100% resolved within three months of the issue of the final report.

5.9
IATF issues certificate

5.9.1
The registrar shall inform the supplier of the results

5.9.2
If approved, the certification body shall record the certification information in the IATF database.

5.10
Process restarts at Step 1 after one year.
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6.0
Management Responsibility and Quality Planning

A description of the elements in Section 1.0 in the HT 2005 System Survey is given below.  The Element Number is used for convenience and to help the user to correlate the description to the element in HT 2005 System Survey.

1.1 The organization shall have a dedicated and qualified heat treat specialist on-site.

1.2 The quality management system shall incorporate APQP as part of their quality planning process.

1.3 The quality planning process shall incorporate the use of PFMEA’s and ensure they are updated to reflect current part quality status.

1.4 The quality planning process shall incorporate the use of Control Plans and ensure they are updated to reflect current controls.

1.5 The organization shall have a process to assure the timely review, distribution and implementation of all customer and industry engineering standards and specifications.  Timely review should be as soon as possible, and shall not exceed two working days.

1.6 The organization shall have written process specifications for all active processes.

1.7 The organization shall perform a product capability study 

a) for initial validation,

b) after process equipment has been relocated

c) after a major rebuild.

1.8 The organization shall have a system to collect, analyze, and react to data over time.

1.9 Management shall review the furnace monitoring system every 24 hours.

1.10 The organization shall have a layered audit process in place.

1.11 The quality management system shall include a documented process for reprocessing, which includes required authorization.

1.12 The quality management system shall include a process for documenting, reviewing, and addressing customer and internal concerns.

1.13 The organization shall define a process for continual improvement applicable to each heat treat process identified in the scope of this audit.

1.14 The organization shall ensure that product that does not conform to product requirements is identified and controlled to prevent its unintended use or delivery.  The controls and related responsibilities and authorities for dealing with nonconforming product shall be defined in a documented procedure.

1.15 The organization shall make available to heat treat personnel an operations manual covering the entire heat treat process.

1.16 The organization shall

a) determine the necessary competence for personnel performing work affecting product quality,

b) provide training or take other actions to satisfy these needs,

c) evaluate the effectiveness of actions taken,

d) ensure that its personnel are aware of the relevance and importance of their activities and how they contribute to the achievement of the quality objectives, and

e) maintain appropriate records of education, training, skills and experience.

1.17 The organization shall maintain a responsibility matrix identifying all key management and supervisory functions.

1.18 The organization shall identify key process equipment and provide resources for machine/equipment maintenance and develop an effective planned total preventive maintenance system.  As a minimum, this system shall include the following:

a) planned maintenance activities, 

b) packaging and preservation of equipment, tool and gauging, and

c) documenting, evaluating and improving maintenance objectives.

1.19 The organization shall develop and maintain critical spare parts list and availability as part of a total preventive maintenance system

7.0
Floor and Material Handling Responsibility

A description of the elements in Section 2.0 in the HT 2005 System Survey is given below.  The Element Number is used for convenience and to help the user to correlate the description to the element in HT 2005 System Survey.

For an organization to function effectively, it must fully implement its quality and management system requirements across the plant floor and particularly in each of the material handling functions.

2.1
The facility shall ensure that the data entered in the receiving system matches the information on the customer's shipping documents.  Documented processes and evidence of compliance shall exist, i.e., shop travelers, work orders, etc.  The facility shall have a detailed process in place to resolve receiving discrepancies.

2.2
Customer product shall be clearly identified and staged throughout the heat treat process.  Green, in-process, and finished product shall be properly segregated and identified.  All material shall be staged in a dedicated and clearly defined area.  

2.3
Lot traceability and integrity shall be maintained throughout all processes.  Out-going lot(s) shall be traceable to the incoming lot(s).

2.4
Procedures shall be adequate to prevent movement of non-conforming product into the production system.  Procedures shall exist addressing proper disposition, product identification and tracking of material flow in and out of the hold area.  A non-conforming/hold area shall be clearly designated.

2.5
A system shall exist to identify trap points in the entire heat treat process to reduce risk of mixed parts (foreign, green, or improperly heat treated parts).  The heat treater shall have documented procedures to identify and monitor trap points for each process/equipment.  Monitoring of potential trap points shall occur for every part changeover.

2.6
Containers handling customer product shall be free of foreign material.  Containers shall be inspected for foreign material and the source of the foreign material shall be notified.  After emptying and before re-using containers, containers shall be inspected to ensure all parts have been removed.

2.7
Furnace loading parameters shall be specified, documented and controlled.  Examples include feed rate, number of parts per fixture, or weighing load.  Refer to Process Table, Section 3.0 for frequency of checks.

2.8
Operators shall be trained in material handling, containment action and product segregation in the event of an equipment emergency including power failure.  Training shall be documented.  Work instructions specifically addressing potential types of equipment emergencies and failures shall be accessible to and understood by equipment operators.  These instructions shall address containment actions related to all elements of the heat treating process, e.g., loading, austenitizing, quenching, tempering.  Evidence shall exist showing disposition and traceability of all affected product.

2.9
Handling, storage and packaging shall be adequate to preserve product quality.  The heat treaters furnace loading system, in-process handling and shipping process shall be assessed for risk of part damage or other quality concerns.

2.10
Plant cleanliness, housekeeping, environmental, and working conditions shall be conducive to quality improvements.  A housekeeping policy shall be clearly defined and executed.  The facility shall be reviewed for the following items: loose parts on floor, oil around quench tanks, overall plant lighting, smoke, etc.

2.11
Parts shall be free from contaminants that are detrimental to subsequent processes or the product.  Pre-wash (if applicable) and post wash parameters shall be monitored and documented.  Review management of cleaning system per chemical supplier recommendation.  Parts shall be free of rust, burrs, chips, detrimental amounts of drawing compound, cutting fluids, rust preventing oils, lubricants, etc., prior to heat treat.  Refer to Process Table, Section 5.0 for frequency of checking washer solutions.

2.12
The quenching system shall be monitored, documented, and controlled.  The temperature, agitation, level, concentration (if applicable), time in the quenchant, and additions shall be controlled to the heat treater's specifications.  Refer to Process Tables, Sections 3.0 and 5.0, for frequency of checks.  Computer monitoring equipment, with alarms and alarm logs, satisfy the verification requirement.  Quench delay tolerance and alarm is required for furnaces with integral quench tanks.  Temper delay time shall be specified for parts that are quenched and tempered, e.g., carburizing, carbonitriding, neutral hardening, solution treating and aging, etc.

2.13
Soluble oil solutions or other rust preventive shall be monitored and controlled, if applicable.  Heat treater shall have and maintain documented tolerances for soluble/rust preventive solutions.  Refer to Process Tables, Section 5.0, for frequency of checks.

2.14
Process control parameters shall be monitored per frequencies specified in Process Tables.  Refer to Process Tables, Section 3.0 - Computer monitoring equipment with alarms and alarm logs, satisfy the verification requirement.  Designated floor person shall verify process parameters, e.g., initial strip chart or log data.  Management review is required per 1.9.

2.15
In-Process / Final Test Frequencies shall be performed as specified in Process Tables.  Refer to Process Tables, Section 4.0.

2.16
Product test equipment shall be verified.  Test equipment shall be verified/calibrated per applicable customer specific standard or consensus standard, e.g., ASTM, SAE, ISO, NIST, etc.  Verification/calibration results shall be internally reviewed, approved and documented.  Refer to Process Tables, Section 1.0, for frequency of checks.

8.0
Equipment

A description of the elements in Section 3.0 in the HT 2005 System Survey is given below.  The Element Number is used for convenience and to help the user to correlate the description to the element in HT 2005 System Survey.

3.1
The furnaces, generators, and quench systems shall have proper process control equipment.  Refer to Process Tables, Section 1.0 for equipment requirements.

3.2
The process equipment used by the heat treater shall check the calibration and certification at regular intervals. A system shall be used by the heat treat facility to track calibration dates of equipment. This system should be typically a computerized tracking system or 'tickle file'. Refer to Process Tables, Sections 1.0 and 2.0, for equipment certification time table

3.3
The heat treater shall check the thermocouples and protection tubes and/or replaced. Refer to Process Tables, Section 2.0.

3.4
The heat treater shall perform the temperature uniformity surveys per requirements in Process Tables 2.0. (Note: Certain furnace designs, e.g., rotary retorts, preclude direct temperature profiles.  Indirect studies are acceptable)

3.5
The maximum variation of the furnace controlled thermocouple from the set point temperature shall be within the limits defined in the Process Tables, Section 2.0.

3.6
The process & equipment alarm shall be tested quarterly or after any repair or rebuild. Checks shall be documented.  Each alarm shall be reviewed independently for functionality if applicable.  Heat treater shall have a list of alarms.

3.7
The organization shall be continuously monitored, automatically controlled the generators and furnace atmospheres.

· This question is specific to carburizing, carbontiriding, and neutral hardening.  Furnaces atmospheres in gaseous nitriding and ferritic-nitrocarburizing are not required to be continuously monitored.

· Continuous monitoring of the atmosphere is required for all furnaces except rotary furnaces that preclude in-situ monitoring.

· If generators are not used, the flow rates of the supplied atmosphere shall be monitored and controlled.

· Auditor to verify effectiveness of control system per customer requirement.

· The heat treater shall have a back up method of checking the carbon potential.  Examples of back up methods are dew point, electrical wire resistance, gas analysis, shim stock, carbon bar, etc.

· The automatic and continuous atmosphere control system shall consist of sensors such as, oxygen probes or on-line IR gas analysis, which control the atmosphere set point.

· Refer to Process Tables, Section 3.0, for verification frequencies.

3.8
When daily verification of the primary atmosphere control is out of control, the heat treater shall resolve the discrepancy.  After the issue has been resolved, the heat treater shall demonstrate the correlation of the carbon-bearing atmosphere to the primary control method.  This question is specific to carburizing, carbontiriding, and neutral hardening. Correlation shall be established using one of the following methods:

1) Carbon bar or slug

2) Shim stock

3) 3-gas analyzer

3.9
All ammonia lines shall be equipped with quick disconnects or three valve fail safe vent system.

· A quick disconnect shall be in any ammonia line going to a furnace.  This line shall be disconnected after carbonitriding (or any use of ammonia) before another heat treating operation not specifying ammonia begins.  

· An alternative three-valve ammonia "fail safe" vent system is permitted.  

· Documentation shall show when ammonia lines are disconnected for non-ammonia bearing atmosphere processes.

3.10
The organization shall maintain a minimum of 3 hours allocated for an oxidizing burn-out prior to processing product not requiring ammonia. Data log book, data logger, or other records shall indicate sufficient time has been allocated to remove ammonia from the furnace prior to processing parts.

3.11
All atmosphere furnaces and generators shall have flow scopes for all gases. Flow scopes shall be periodically serviced per heat treater's preventive maintenance program.

3.12
For small parts and fasteners, all continuous belt furnaces shall be equipped with sight glass inspection ports and infrared pyrometers at discharge end of the hardening furnace. Purpose of site glass is to allow visual evaluation of the workload (check for uniform loading, uniformity of heat color, trap points, etc.)  Small parts and all fasteners shall be visually checked minimum once per shift and documented.  All site glasses shall be clean and utilized, i.e., the use of the site glass shall be documented.

3.13
The organization shall check the salt chemistry in the austenitizing salt bath. Refer to Process Tables, Section 3.0, for frequency of checks.

3.14
The organization shall analyze the quenching medium. Frequency for checking specific quench medium characteristics, e.g., cooling curve, water content, salt concentration, is specified in the Process Tables, Section 5.0.  

· The quench media characteristic tolerances shall be specified by the Heat Treater.

· Analysis shall be documented, reviewed, and approved by the Heat Treater.

For Induction Hardening Process

3.15
The organization shall control the positioning of each part. A method to detect proper part position, such as the use of proximity switches, optical sensors, mechanical probes, etc., is required for each part.

3.16
The heat treater shall control the energy or power or part temperature for each part.

· A signature monitor for each machine is preferred.   A signature monitor gives the energy unit (voltage, kilowatt, etc.) vs. time or distance (for scanning systems).

· An energy monitor or equivalent is acceptable if approved by the design authority .

3.17
The organization shall have a coil management system. Coil refers to the heating coil and the quench plenum.

· Spare coils for each part shall be available on-site.

· Coils shall conform to approved original design.

· Engineering change approval from the customer is required whenever coil design is changed.

3.18
The quench system shall be operated as automatic. No manual quenching is allowed unless specifically approved by the customer.  Quenching shall be automatically initiated and controlled.

3.19
The organization shall perform individual set-up for each lot of parts.  First piece set-up is required for each lot of parts.

9.0
Job Audit Instructions & Guidelines

· Auditor is to complete a minimum of one heat treat part job audit, preferably a part identified for one of the automotive manufacturers.  More part job audits can be done if time permits. Preferably, safety or critical parts should be audited. This may not be easily determined with fasteners, especially if the fastener manufacturer does not identify the end customer (auto manufacturer, tier one, etc.). It is recommended that the job audit be performed at the end of the heat treat system survey. 

· The job audit is not the only or main focus of the system survey. The other three sections on Management Responsibility and Quality Planning, Floor and Material Handling Responsibility and Equipment are equally, if not even more important. Each furnace, or at least furnace equipment type, and each major heat treat process should be reviewed separately for compliance to items in the equipment section. Large heat treat shops with many furnaces, equipment types and heat treat processes may require 3 days to review. The job audit of one part, one heat process and one furnace is not anywhere near sufficient to use as a basis to complete the other sections of the complete system survey. Too much can be missed with an approach of this type.  

· The job audit is a compliance type audit/review of a specific part and its related paperwork and processing, including heat treat equipment and processing records for that job, from the beginning receipt of a part through processing in the heat treat operation and inspection to packaging. Parts are typically taken from the shipping area at the dock or the end of the heat treat operation. If an automotive manufacturer’s part is not available or identifiable, then a tier one part should be done if possible. 

· The part/lot checked should represent a major heat treat operation such as quench and tempering, carburizing and tempering, induction hardening for steel, solution treating and aging of aluminum, etc. In subsequent survey visits, different parts and heat treat processes should be checked.

· The specific heat treat processing steps the job audit requires have to be added to the job audit form for the specific heat treat process. This can be done by reviewing the customer specification(s), the Control Plan, PFMEA, and the floor work/job order. Each processing step should be reviewed for proper production records/compliance/inspection.  These steps can be compared to those in the Heat Treat System Survey for the actual job/heat treat process being reviewed for compliance. The heat treat and furnace records for the actual time frame/shift etc. that the job was processed should also be checked. The actual furnace equipment and instrumentation certification should be verified as being in compliance to the appropriate equipment requirements in the equipment section.

· A description of the elements in Section 3.0 in the HT 2005 System Survey is given below.  The Element Number is used for convenience and to help the user to correlate the description to the element in HT 2005 System Survey.

4.1
The customer shall perform contract review and APQP using designated and qualified individuals.  The customer shall have/create a PFMEA and a Control Plan for the parts in question. Refer to Sections 1.2, 1.3, 1.4 and 1.17 - Management Responsibility and Quality Planning.

4.2
The heat treat facility shall have the relevant customer heat treat standards and specifications for the part. This normally means the heat treat standards and specification requirements of the original design/releasing company such as GM, Ford, or DaimlerChrysler. This can become complicated if a Tier One or other sub-tier suppliers delete the end design/releasing customer’s standards/specifications and requirements and only provide their own identification, abbreviated specifications and requirements to a Commercial Heat Treater. This situation normally can not be determined by the Commercial Heat Treater or sub-tier part supplier and it is the responsibility of the Tier One and/or sub-tiers to pass on the original design/released standard/specification requirements from the design releasing company. This is harder to accomplish with some parts such as fasteners where the same identical part may be made for multiple end customers. Refer to Sections 1.5 - Management Responsibility and Quality Planning.

4.3
A shop traveler/job card/computer recipe work order must be created to meet customer standards/specification requirements including the purchase order. This shall include standard/specification requirements and all required processing steps including specific operating parameters. Refer to Sections 1.6 and 1.17- Management Responsibility and Quality Planning and 2.1 - Floor and Material Handling Responsibility.

4.4
Material identification must be maintained throughout the heat treating process. This is normally done by the heat treater creating or using a lot number that is traceable to a customer lot or heat number. Refer to Sections 2.1, 2.2 and 2.3 - Floor and Material Handling Responsibility.

4.5
There must be documented evidence of receiving inspection and log in. Refer to Section 2.1- Floor and Material Handling Responsibility. 

4.6
Loading and racking requirements/procedure methods must be identified. Refer to Sections 1.6 - Management Responsibility and Quality Planning and 2.7 - Floor and Material Handling Responsibility.

4.7
The job order card/shop traveler and the actual part heat treat processing parameters/records shall be within the process specifications, the relevant heat treat standards, and the Control Plan.  List the parameters checked in the blank spaces provided on the form. Refer to Sections 1.5 and 1.6 - Management Responsibility and Quality Planning and 2.1, 2.14, and 2.15 - Floor and Material Handling Responsibility.

4.8
The heat treat in-process and final product inspection requirements shall be listed.  Documentation shall show conformance to standards/specifications. Examples include surface and core hardness, case depth, microstructure, etc. Refer to Section 2.15 - Floor and Material Handling Responsibility.

4.9
The appropriate heat treat processing steps are to be signed off as required by the responsible parties. Refer to Section 1.4 and 1.17- Management Responsibility and Quality Planning and 2.2, 2.3, and 2.14 - Floor and Material Handling Responsibility. 

4.10
All inspection steps identified in APQP must be performed. Refer to Section 1.2 and 1.3 - Management Responsibility and Quality Planning.

4.11
If steps/operations not identified during APQP were performed, they should be listed/detailed. Refer to Section 1.2, 1.4, and 1.6 - Management Responsibility and Quality Planning. 

4.12
If applicable, the additional steps above shall be authorized. Refer to Section 1.2, 1.4, 1.6, 1.11 and 1.17 - Management Responsibility and Quality Planning.

4.13
If applicable, the governing specification and Engineering Standards must allow reprocessing, re-heat treat or rework. Refer to Section 1.11 - Management Responsibility and Quality Planning.

4.14
If a heat treat certification is required by the governing specifications and Engineering Standards, the certification must accurately reflect the process performed and the inspection data. Refer to Sections 2.14 and 2.15 - Floor and Material Handling Responsibility.

4.15
If applicable, the heat treat certification must be signed by an authorized individual. Refer to Section 1.17 - Management Responsibility and Quality Planning.

4.16
Parts and containers must be free of foreign objects or contamination. Refer to Sections 2.6 and 2.11 - Floor and Material Handling Responsibility. 

4.17
Packaging requirements must be identified. Refer to Section 2.9 - Floor and Material Handling Responsibility. 

4.18
Parts must be packaged to minimize mixed parts (e.g., parts packed over the container height). Refer to Sections 2.6and 2.11 - Floor and Material Handling Responsibility.

4.19
The parts must be properly labeled. Refer to Sections 2.3 and 2.9 - Floor and Material Handling Responsibility.

10.0
Terms and definitions

AMS -- Aerospace Material Specifications

APQP – Advance Planning and Quality Process

Capability – Capability is the total range of inherent variation in a stable process.  It is determined using data from control charts.  The control charts shall indicate stability before capability calculations can be made.

Control Plan – Written description of the system for controlling the heat treat process.  The document describes the process controls (includes the test method, specification limits, and reaction to out of control results) at the heat treater.

Critical Characteristics – Characteristics defined by the design authority of the drawing, as those characteristics that are deemed critical to the fit, form, or function of the part.

Critical Spare Parts List – A list of service parts that are critical for the operation of equipment.  Extended delay in obtaining spare parts would result in unacceptable delays in the heat treat operation.

Cross-Functional Team – a team of employees that represent the different functions within an organization.  The team will typically consist of an operator, process engineer, metallurgist, and quality personnel.  The term cross functional is synonymous with the term multi-disciplinary.

Customer Specific Requirements – this term refers to the requirements or specifications from the original equipment manufacturer (typically the automobile company).

Design Authority – The entity that controls the design (material specification and heat treat specification) of the heat treated part.

Dew Pointer – A meter especially suited for measuring the dew point of carbon-bearing atmospheres.  Dew point is used to indirectly determine the carbon potential of the atmosphere.

Energy Monitor – An electronic monitor that measures and displays the actual energy delivered to the induction heating coil in kilowatt- seconds.
Furnace Monitoring Systems – A manual or computer system that monitors the operation of the furnace.  The requirement for monitoring furnace operations is applicable to induction heating systems.

Layered Process Audit -- a system of internal audits that engages different layers of the supplier’s management conducting audits to ensure compliance to audit criteria.
Nonconforming Product – Nonconforming product does not conform to the customer requirements or specifications.

Operating Parameters – parameters of any input to the heat treat operation, e.g., temperature, cycle times, load rates, atmosphere settings, flowmeter settings, etc.

Oxidizing Burn-Out – Process to remove any residual ammonia furnaces.  The process usually involves removing most of the carbon-bearing protective atmosphere and then introducing oxygen.

Oxygen Probe – An in-situ measuring probe that determines the partial pressure of oxygen in carbon-bearing atmospheres.  This measurement provides an indirect measurement for carbon potential of the atmosphere.

PFMEA – Process Failure Mode and Effects Analysis

PPAP – Production Part Approval Process

Product Capability – See Capability.

Quenchability Check – A measure of the cooling dynamics of the quench media.  A quenchometer is the inspection machine that displays the cooling curve of the quench media.

Quench Delay – The time delay between the end of the heat treat cycle and start of the quench operation.  For furnace heat treating, this is from the time the parts exits the furnace proper to the time the parts are at the bottom of the quench tank.  For induction hardening systems, this is the time from the end of the heat cycle to the start of the quench flow (or when the parts enter a quench tank).

Quenching Medium – The medium used to quench parts after heat treating, i.e., oil, water, polymer, and salt.

Recipe – This term is typically used when a computer-based system sets and controls the process parameters, e.g., temperature, cycle time, carbon potential, etc.  The ‘recipe’ refers to the settings of the process parameters.

Reprocessing – Any process that is performed on nonconforming product so that it will meet the specified requirements.

Responsibility Matrix – A responsibility matrix defines the designated personnel for all key functions.  This matrix includes the primary and secondary designees.

RPN – Risk Priority Number – a calculated number in the PFMEA.  RPN is obtained by multiplying the Severity rating by the Occurrence rating by the Detection rating.

SAE – Society of Automotive Engineers

Signature Monitor – An electronic monitor used to monitor induction heat treating systems.  The monitor plots the energy unit, e.g., voltage or kilowatt, vs. time or distance.

Shop Traveler – A document usually created in the receiving department for each batch or lot of parts received.  The document defines the process routing of the parts.

Significant Characteristics – Characteristics defined by the design authority of the drawing, as those characteristics that are deemed significant to the fit, form, or function of the part.

Temper Delay – The time delay from when the parts exit the quench tank to the time when the parts are placed in the tempering furnace.

3 (Three) Gas Analyzer – Measures carbon monoxide, carbon dioxide, and methane in carbon-bearing atmospheres.  This measurement provides an indirect measurement of carbon potential of the atmosphere.

Three Valve Fail Safe Vent (for ammonia lines) – An arrangement of three valves that prevents ammonia from inadvertently entering the furnace during carburizing or neutral hardening operations.  The valves are arranged in such a way, that when the ammonia line to the furnace is shut-off, any ammonia that might leak pass the valve is vented to the atmosphere and thus prevented from entering the furnace.  See diagram below.





Trap Points – Areas in containers (or baskets, fixtures, shipping boxes, etc.,) that may inadvertently trap parts, and thereby allowing the potential for trapped parts to be mixed with another batch (or lot) of parts.  Trap points may also be areas in the heat treat facility, which during the movement of parts throughout the process, could cause the potential of inadvertent mixing of parts.

Work Instruction – Describes work conducted in one function in a company, e.g., setup, inspection, heat treat operation, process parameter tolerances, etc.,  The term work instructions is synonymous with the term job instructions.
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Figure 1 – Valves 1 and 2 are opened to allow ammonia flow into the furnace.





Figure 2 – Valves 1 and 2 are closed to prevent ammonia flow to furnace.  If Valve 2 inadvertently leaks, ammonia is vented (Valve 3) to the atmosphere.
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