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CQl-9Special Process: Heat Treat System Assessmen

Special Process: Heat Treat System Assessment

Facility Name:

Sumeeko Industries Co., Ltd.

Address: No. 7, Jingjian Road, PingTung City, Taiwan

Phone Number:

+886-8-751-8889

Type(s) of Thermal Processing at this Facility:

Fax Number:

+886-8-751-8867

Process Table A - Ferrous

Carburizing

Number of Heat Treat Employees at this Facility:

Carbonitriding

10 Carbon Restoration

Internal (Captive) Heat Treater (Y/N): |Y Neutral Hardening X
(Quench and Temper)

Commercial Heat Treater (Y/N): Y Austempering / Martempering
Tempering

Date of Assessment: 14-May-2020 Precipitation Hardening / Aging

Date of Previous Assessment:

20-May-2019
= —

Process Table B - Ferrous

Nitriding (Gas)

Ferritic-Nitrocarburizing (Gas or

' |salt)

Process Table C - Aluminum

Aluminum Heat Treatment

Process Table D - Ferrous

Induction Heat Treating

Process Table E

Annealing

Normalizing

Stress-Relieving

Process Table F

Low Pressure Carburizing

Process Table G

Sinter Hardening

Process Table H

lon Nitriding

Current Quality Certification(s):

IATF-16949,1SO-90010, 1SO14001, ISO17025

Date of Re-assessment (if necessary):

Personnel Contacted:

Name: Title: Phone: Email:

217 Rep.Management 08-7518889 wang.chen-wei@sumeeko.com
Auditors/Assessors:

Name: Company: Phone: Email:

Tseng Wei Chun SUMEEKO +886-7-788-9168 jaj@sumeeko.com

Number of "Not Satisfactory” ﬁndings:o

Number of "Needs Immediate Action” Findings:0

Number of "Fail" Findings in the Job Audit(s):0
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Assessment
Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A|Satisfactory | Satisfactor| Immediate
y Action
Section 1 - Management Responsibility & Quality Planning ‘&3 5{FH 5B &
JW Wang has 15-year experience of heat treatment line
management. He owns certificate issued by Metal
Industries
Research & Development Centre.
To ensure readily available expertise, there shall be a dedicated and qualified heat treat person on site. This individual shall  |Besides JW, Eric Wu(General Manager), SH Tseng(QA
Is there a dedicated and |be a full-time employee and the position shall be reflected in the organization chart. A job description shall exist identifying the |engineer), WJ Teseng(QA engineer), are both
qualified heat treat person |qualifications for the position including metallurgical and heat treat knowledge. The qualifications shall include a minimum of 5 |experienced engineer.
11 on-site? years experience in heat treat operations or a combination of a minimum of 5 years of formal metallurgical education and heat X
SR TAEFTHEAT |treat experience. [1] Fy 7 WECRRERG AT BUS ESE AR, IR 5P L ARANEEER M A S - [2] Ity A8 FE2ME T, H |Sumeeko have a "proficiency matrix”" that shows
Aﬂ’]?ﬁw“‘ HRTAR? EHML%%MUAEM GRIE T - [3] RZIAL A AR AR A A S B BB A B AR B A R R B AR S E TT 2 - [4] TAFEBEERE  |qualifications of employees associated to the heat
& AR FE TR R4S, sEra B A S B0E A T3 TIA LRSS - treatment process
REERTRBELEAISEULREBLRITATEP O
RERIREZ
SHRERKE  REIEMZIHZEHNAREEN
FEE
A —E"FAREME EBIRAREIER LA FRENER
We use Procedure : "SQD-8302-00 APQP Job
The organization shall incorporate a documented advance quality planning procedure. A feasibility study shall be performed Descntpr:l(:rli to eztat:llsh tTe nectessary sttzps todensure
and internally approved for each part. Similar parts can be grouped into part families for this effort as defined by the at the product meets customer needs an
Does the heat treater o . expectations.
.. |organization. After the part approval process is approved by the customer, no process changes are allowed unless approved
perform advanced quality ficati P ) . .
12 planning? by the customer. The heat treater shall contact the customer when clarification of process changes is required. This Engineering and Sales and R&D, internal manufacturing X
. s D%%; — clarification of process changes shall be documented. drawings are are create& for each part
o n%@uvﬁ N VAR SRS\ AR BT 2 2P « 15— BRI T T T R A SINERARR (2] 25 T LURHE R B E 3% Bl — 9 part
e TR S TR (THERTAS - (3] REEBUUH I E5 P EEA% - WIFEFEE - SIRAHFURERT - 4% | memTrms :
%y i it o e ., S 528 ( SQD-8302-00 APQP ) EIIMER
BUSETR PP AR T - BRI AR B P S BOR R, - (5] IS R B AR 8 B AL R A BB A Hm . N RRES SRS SN ERARE
TRMPEMPFEE - HEESEEAIRABEISEA -
The organization shall incorporate the use of a documented Failure Mode and Effects Analysis (FMEA) procedure and ensure Yes,Summeko has an internal approved Control and
the FMEA's are updated to reflect current part quality status. FMEA as follows:
Are heat treat EMEA" The FMEA shall be written for each part or part family or they may be process-specific and written for each process. In any Heat treat Control Plan & FMEA Revision "HT-10B21-
re dea rez f ‘S UP |case, they shall address all process steps from part receipt to part shipment and all key heat treat process parameters as 8.8 M6 PFMEA"
to atetan re e_ctlrLg defined by the organization. A cross-functional team shall be used in the development of the FMEA. All special Approval Date 2017/07/27
1.3 current processing« characteristics, as defined by the organization and its customers, shall be identified, defined, and addressed in the FMEA. /% X

HH PEMEARS R ii
iy EL R L F AR 2

FISAR G ARS8 (PEMEAVRFE, AR PFMEAZEIS ST AR W B AT St BRI © B — 2R — SR B e
AH PFMEA - FEFTA TSN T - FMEAIESRIAR ZIHoR 22 MBS —EF » KA FRTE EEAEHREFI 28 -
PFMEAE!’J)EF#‘]FEFH@%? ME STENEVESTORE B » R H A THRPNEIREG ST R - FrA A B8l =l AV E i Rh s AR
MERERE A - + Bt IfE PFMEAH!

ZH8 - SummekoB — B R BN AR ZEH MFMEAIN T :
2RI HIEt BIFIFMEAZET BR“HT-10B21-8.8 M6
PFMEA
#EH#2017/07/27
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Auternoive Industry Acton Caoug
Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
The organization shall incorporate the use of a documented Control Plan procedure 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 and written for each process. In
any case, they shall address all process steps from part receipt to part shipment and identify all equipment used and all key
heat treat process parameters as defined by the organization.
Are heat treat process A cross-functional team, including a production operator, shall be used in the development of Control Plans, which shall be Sumeeko Procedure : "SQD-8302-01 Prepare Job
control plan§ up to date consistent with all associated documentation such as work instructions, shop travelers, and FMEA's. All special Descriptions"documented procedure for Management to
and reflectm_g cgrrent characteristics, as defined by the organization and its customers, shall be identified, defined, and addressed in the Control periodically each year regularly review current control
1.4 proccaj;smg. Plans. Sample sizes and frequencies for evaluation of process and product characteristics shall also be addressed consistent plans X
P IR EE%M%H%@ with the minimum requirements listed in the Process Tables, Sections 3.0 and 4.0. SumeekoiZ2 % : “SQD-8302-01#F T EaRfA XL EE
R ELSTIE BRI 1) sty Al 81, RARE i BV - DURIWALE IS BRI - (21—l A B S BE  S—EEHEEENLE
B IR - [3] & HIFHE T PR A T L e — AR - FERTATEIL T B R EIES R E Ao 22 B S PR
L AR - AEEBHAEIFTHIENIFTA TR L 2 S8 - [AVE SR EI R Gt BRI SR NS TR B R - MM
BRESZHR © A(ESRERAES ~ fE3EAUE ~ A0 PRMEASSE » HUS—E0ME: « [BIFTA A Bl 83% = a0 AVEE Z siBHA AR P IE S ] ~ 32
% BGEUIEEIETEIE o SRR B R R RRTAE, HEURS B BRI IESTIRAR - 3.0 F 4.0 5 AR R SR
— .
To ensure all customer requirements are both understood and satisfied, the organization shall have all related heat treat and
customer referenced standards and specifications available for use and a method to ensure that they are current. Such
Are all heat treat related |4 yargs and specifications include, but are not limited to, those relevant documents published by SAE, AIAG, ASTM, ISO, Sumeeko Procedure : "SQD-7503-00 Data
and r_efert.anced EN, JIS, General Motors, Ford, and Chrysler. The organization shall have a process to ensure the timely review, distribution, Management Approach”stipulate R&D and Quality
speqﬁcatlons current and and implementation of all customer and industry engineering standards / specifications and changes based on customer- maintains standards and documents reviews every 6
available? For example: required schedule. Timely review should be as soon as possible and shall not exceed two working weeks. The organization months.
Indus_try and F:ysto_mer shall document this process of review and implementation, and it shall address how customer and industry documents are
specific specifications obtained, how they are maintained within the organization, how the current status is established, and how the relevant Standards are stored in share drive location : "X:\&
15 ZuscpwalslggEEﬁmfs informat.ion is cascaded to the shop floor within the two-week period. The organization shall identify who is responsible for P9 K @ \FT 25 2 (Develop)\A S # FA & #(Develop Public X
Gener;al Mo'torsy Forc‘j and performing these - . ) . . ) Data)\ L7232 &5 (ENGINEERING STANDARDS)"
Chryalor, o B0 tasks. [11 THERST & SAVEERRWSIIRAGE » ASSEARAAHIAERRIE S SRR » 21 AR — o
B S B R )7>£Llﬁ§f%7é%*%ﬁd*ﬁae%ﬁé%ﬂ#%%ﬁﬁ’ﬂ o BB A S (EFFIRY) SAE, AIAG, ASTM, i@ M, 1af, Kyl Supieko%%F? : "SQD-7503-00% E%@m;i”%ﬁﬁﬁﬂéﬁg
HEBE 24552 1 ST - - RESCERRFRENIMRE - WHEEX\SHFIH
izl]'SAE¢AI AG. ASTM. i |RIEFIER P AERREIS AT ~ 5388 - RETHEFTA & A1 TSRAHRBARSLAS ESIRE - (A1) e R Tl HL IR 1 B\5ft £ (Develop)\A SIH FA & (Develop Public
g FIVWe02s0 - |EEBMRIET] « (5] AU 15 EE EAA TR S IH(G  A FRES S PR MISA) - LSRRGS | Data) TRMI(ENGINEERING STANDARDS)'
' ' PR o TSRS R AT LR ERY - AHBHEYE SR P ERTE IR (S TIEIRE - [B1A Tl ERITIE TR EE
By -
The heat treater shall have written process specifications for all active processes and identify all steps of the process The hieat freatment process IS documented and there 1s
including relevant operating parameters. Examples of operating parameters include process temperatures, cycle times, load a copy of the heat treatment office.
rates, atmosphere or gas flow settings, belt speeds, quench agitation speeds, etc. Such parameters shall not only be defined, -
Is there a written process |they shall have operating tolerances as defined by the organization in order to maintain process control. Procgss spemﬂcatlons (parameters) are stored
specification for all active |All active processes should have a written process specification. electronically in the heat treat system, and cannot be
1.6 processes? These process specifications may take the form of work instructions, job card, computer-based recipes, or other similar altered without approved_ management personnel access X
i B AL A |documents. using a key.
ARG ? BT T AR NE A R E I E SRR F SRR A B - B0 ¢ IRE 2 E AR - SRR - SR

% KRR « RS ORI « SR SRR AR © TR A SIFER AR
HERFBUR S - P Herh BTN SRR - BT DU (B - R - BT - S
-

Heat treat mengement works with Engineering prior to
any changes.
MEBEMREUXEH L REERRAZPEFEESR
IR DB R ZEEMEIEZ 4 | N8 HE L




AIAG

CQl-9Special Process: Heat Treat System Assessment vesion 3, ssue 10/11

Auternoive Industry Acton Caoug
Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
To demonstrate each process is capable of yielding acceptable product the organization shall perform process capability
studies for the initial validation of each process, after relocation of any process equipment, & after a major rebuild of any Every year before the New Year will be suspended for
equipment. The organization shall define_: what _const_itutes a major rebu_ild. Initial process capability studie_s shall be conducted | equipment maintenance, after new year the equipment
Has a valid process fpr all hegt treat processes per furnacg line deflne.d in scope of.work & in accordance with customer requirements. A furnace must be the process capability analysis
- line may include a combination of equipment that is integrated in the performance of a heat treatment process, e.g., The process capability was analyzed when the machine
capability study been hardening, quenching, and tempering. Capability study techniques shall be appropriate for the heat treat product was restarted at 2017/02/04
alf)t‘zr:(:):rg::slsn::lljli};'il?‘t c?aracteristics, e.g., tensile strength,_ case depth, hardn_ess. Any specific customer requirements sha_ll_ be met. Ir_\ the absence a valid process capability study has been performed
17 has been relocated. or had 9 .customer requirements, the organlz?tlon shall est.a.bh?h e.icceptable ranges for measures of capability. An.actlon plan shall after the process equipmen had a major rebuild X
. i buila? exist to address the steps to followed in case capability indices fall outside customer requirements or established ranges.
oty ([ 7 T BN MR D TSR, » ATE(EE SRR B VI TR DI - | BEAE SRR MR R A
RS R [2] A EIERE A SUEHE R ERTRE - PRI TS l‘?ﬁ*ﬁ%ﬁhﬁ%lﬁ@@@%ﬁﬁ " EFH AR ) RENAHT -
bl o SR ERESIHT © [3] — BRI BRI AUSER I vl RE IR RIER IS B0 - BEAL ~ A0k~ [BDK - HEURRREIRY ST RG 122018/02/F% N2 BRI ETRERE NN
BREEDANT oo s AR PMSTHIIE - SNEVELIRE - B - (AT POTRTRSE ARSI - EEFARRIRERE » hr) | REERRAEASISE RS RRBETHEENAR
JEZ T B AE SRR AT AT PR HElE] - [S]E VM E PR B AR A A TR R R I - R = IR EKIEATE
B -
Does the heat treater The analysis of products and processes over time can yield vital information for defect prevention efforts. The organization A”Qﬁéi%ﬁgg%tﬁ?g éef:ggf;g?yj\tg%j ;ﬁ%gifg@ﬁ
shall have a system to collect, analyze, and react to product or process data over time. N RS RIS
colIept and analyze data_ Methods of analysis shall include ongoing trend or historical data analysis of product or process parameters. The organization Laboratory Public Data)\+- 1 12 & (R iR 54 5
1.8 over time, :gg;eact o this shall determine which parameters to include in such analysis. Qualit ol | this data | th X
ey | LA RS IHESIESUAD F REOTTIRE - AFMEH (EASAE - 0T - IS R o R rocsts and products. e
*4&%j’[tt§*>{*ﬁﬁj&jﬁ§ ? IQ%‘E/EUH'" ﬁ*ﬁﬂ"jjﬂ /f},@@}ﬁﬁfl EP@/J?‘% ’ ﬂziﬁﬂqiﬂﬂﬂzzgﬁi%%lzjﬁiﬁ*q'ﬁfﬁ RAY Djﬁg/%tnﬂﬁgziﬁﬂq%%}fgﬁﬂ ﬁﬁﬁ%ﬂ!ﬁ@ﬁ%ﬁ%ﬁiﬁlﬁ%ﬂﬁéﬁ{{x\%%IZF%ESME\.%%
BT - B2 (QC Laboratory VA S & #(QC Laboratory
Management shall review the furnace monitoring systems at intervals not to exceed 24 hours. The heat treat monitoring Heat treatment operators review and document furnace
Is management reviewing |system includes but is not limited to temperature strip charts, atmosphere strip charts, computer data logs, furnace and stability every 2 hours in "S09-8F-10-00",and heat
the heat treat monitoring |operator logs, etc. treatment supervisors daily review
19 system every 24 hours? |The management review shall include efforts_ to detgct out-of-control _condmons or algrm conditions. The process of reviewing | The documentation can be found in the heat treatment X
. FEEEREE 24(E/NFf5 [the furnace data shall be documented and this requirement also applies to computerized data. control room.
TR 245 GBI 3 M LTI 0 A EL IO PR 024 /1N~ SR FRE ) S0 i (2RI SRR - ATURMER - IS | RBRIRFEE2) BREMTIHEREY  RRELE
3 R o EHE A RO REE AR MR R IR T IEE R 58 B AR LR S BESH&ES
CRBUERE - HEHEEEIEIR GRS AL - 3 HAS (8 SR s F 7 R RS by g s i - SRR AR E P -
Are internal assessments
being completed on an
annual basis, at a
110 minimum, using AIAG | The organization shall conduct internal assessments on an annual basis, at a minimum, using the AIAG HTSA. Yes.it was done in May 2020 X
' HTSA? ANEIFEEDE—RIRIEAIAG HTSA (ZRINGE - HHBHEC S & SR8 IE i E T ' Y
AISFEIRAIAG HTSA Ji
B D E AT

RIS -
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Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
The OEM shall be notified when parts are reprocessed in the heat treat operation. It is preferred that the notification be on a
case-by-case basis. However, it is understood that some reprocessing (such as but not limited to re-tempering operations)
may be pre-approved during the APQP or PPAP phase. To be pre-approved for reprocessing, the heat treater shall meet the
following requirements:
« The heat treater shall submit for approval by the OEM customer the reprocessing procedure and this procedure shall be
referenced in the heat treater's FMEA and process control plan
* The procedure shall describe product characteristics for which reprocessing is permissible as well as those characteristics Sumeeko Procedure : "SQD-8701-00 nonconforming
Is the OEM customer  |for which reprocessing is not permissible. product management" provided that heat treatment can
notified when parts are | Any reprocessing activity shall require a new processing control sheet issued by qualified technical personnel denoting the not reworked.
1.11 reprocessed? necessary heat treat process modifications. ’ X
5 TH% » OEM 2 /55| Records shall clearly indicate when and how any material has been reprocessed. TR F“SQD-8701-00 F & 1% 2 M S 1B 1R E 2 E I8 R AE
E  The Quality Manager or a designee shall authorize the release or reprocessed product. R
LLFIEE TIEFEN - JEEATOEM - [RIFEHIE/ZHEE - 2577 » 152 THE - —28 TR (P14, (AR IR BRI ) 2
7EAPQP EGPPAP 7T TN - BB EE I TH TIEEETTH % ) & IR
* BB FE e T12/745 OEM Z/=F0 0 - L HILFE/FIERTE  FYE il T FMEA FI8 #7131
R P MERA AU SR A B TR R o DURUIRERR M A s e TR -
*(EAr TR B E B R — (SRR R ARG A - T BE R T8
*SCERIE B RER IH A ST DU R A eI e B T -
PR B G E AU T B S T
Does the Quality
Department review,
address, and document |The quality management system shall include a process for documenting, reviewing, and addressing customer concerns and . " .
112 customer and internal  |any other concerns internal to the organization. A disciplined problem-solving approach shall be used. Yes, we doiit basf:dggt :12:13&3_8;?1;1(19 nonconforming X
' concerns? T A e — (B ~ SERRR RS A S 2% AR R A B SRR - — R et R T A R IR SQD.B701-00 T A = = ST I
1 g HE L - SYITRN PRy RiaEmExR
SEE PR SR -~ f5 |1TER -
BB R 2% e
B 2
Is there a continual
improvement plan The heat treater shall define a process for continual improvement for each heat treat process identified in the scope of the There are seven missing internal audits on 2018/5/28
applicable to each HTSA. The process shall be designed to bring about continual improvement in quality and productivity. Identified actions shall . :
defined in the |be prioritized and shall include timing (estimated completion dates). The organization shall show evidence of program For rellated missing records,lplease. see CQI-9
1.13 process pri 9 Audit_2017.05.28 Corrective Actions Plan X
scope of the assessment? |effectiveness. 2019/5/20B 1 BNEEE ik - SEAMAMERLTDY - 3
SR AP IS | PP EIE TEH TSARLE TG Py 5 SRR R SR 3 SRR (TR AR S IR T T RS SBICQ10 Audit 2010.05. 204/ E2TBEt &)
A REIEZRTE? |SEFHEUCE - BRI - Hrh GBS HYSE R - A e RSO T T B AR A - - - R o
In accordance with the "SQD-8701-00 non-conforming
product management" provides that by the laboratory to
Does the Quality Manager Sgseterr?ine suspicious material handling methods
or designee authorize the pected lot will be Iabelgd in yellow & reported to
disposition of material ) ) ) . ) ) o . ) supervisor..
114 from quarantine status? The Quality Manager is responsible for authorizing and documenting appropriate personnel to disposition quarantine material. Defected lot would be labeled in red, and move to X

TR\ RS
e P 1 T 5
PpkI?

i AT G RO I 3 S S A N R B R B e P Y T BERD )

quarantined area.

RIZ“SQD-8701-00 R G EMERRE - ABREHEE
CIERMRL IR TS A
OUSHRIGRCHECWRELTE - RIENHRIGH

RRLmALE - WS FIRREE -
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Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
Are _there pl_'ocedure_s or There shall be procedures or work instructions available to heat treat personnel covering the heat treating process. These
work instructions available X : . . . f N X
to the heat treat personnel procedures or work instructions shall include met.hods of addressing poltent|al emergencies (such as power failure), equipment
that define the heat start-up, equipment _shut-do_wn, product segrega_tlon (See 2.8), product inspection, and general operating procedures. These Yes. Al heat treatment related documents can be found
1.15 treating process? Pr(z(zt%dures or work |nst£uct|ons shall be accessible to shop floor pfarsonnel. . ) N . ! in the control room X
B ] S ﬂ&ﬁPﬁﬁ?&ﬁ%@%ﬂ’ﬂﬁ%ﬁfﬂ%{%ﬁﬂE%@?&ﬁfiﬁﬁ . %H%{%@T;EPE%%&%E’UI#%E%%’ %‘éng’%‘ﬂi‘%%#{ﬁ;% (D@Jizﬂﬁ‘f?-@ 4
A - o %E@J ~ a il Féx%’n@lﬁ‘% (%%LZ.S) . éﬁ*ﬁﬁ&*ﬁ&?ﬁ?{?i% o TAFFREEROR S Sl B2 St S 2 Fra e
e B 30 HALEELS A\ BFAE S HUS B R Fr sl AR -
Is management providing |[The organization shall provide employee training for all heat treating operations. All employees, including backup and
employee training for heat [temporary employees, shall be trained. Documented evidence shall be maintained showing the employees trained and the All heat treatment staff were trained. skill matrix is
116 treating? evidence shall include an assessment of the effectiveness of the training. Management shall define the qualification published in heat control room X
: AR 5 THIL T |requirements for each function, and ongoing or follow-up training shall also be addressed. FIEREETEASHES 7EI - BirHEEEEE
BRI - ONEIIERR G B T AR BUREEREAEISR - FrAE - EIEERHE A B SRR N SR ISR - B AT SR Rl R BE—-5E%
S8k BPTACERASIIR L 4ERE - BRI E T IR ATEARZOK - I B E SR s S RAER IR
Is there a responsibility
matrix to ensure that all |The organization shall maintain a responsibility matrix identifying all key management and supervisory functions and the
key management and  |qualified personnel who may perform such functions. It shall identify both primary and secondary (backup) personnel for the . . .
supervisory functions are |key functions (as defined byythe organization). This matrix shall bef)r/eadily availani)le to managexént at all)times. Al heat treatt;FeEt :tgﬁhwe:e tratlneid. skill matrix is
147 | performed by qualified |5 % RFF— (Bl FEAEMUACHER (L SRR EFRRIE KRR A B & 1800 - RS SHARMRAE N E B EO AR RIIEEAI | (oo o P o o O O miisr X
personnel? e - SRR B A S P e — B E LA A A T R - o pteiiulol
REH TR E o
SR BUE EIRAE &
& N BT
The organization shall have a documented preventive maintenance program for all heat treat process equipment. The
Is there a preventive program shall be a closed-loop process that tracks maintenance efforts from request to completion to assessment of
N effectiveness. Equipment operators shall have the opportunity to report problems, and problems shall also be handled in a
maintenance program for
: closed-loop manner.
all heat treat equipment?
Is malntgnance data being Company data, e.g., downtime, quality rejects, first-time-through capability, recurring maintenance work orders, and operator- Yes, we have daily (S09-8F-00-50), month!y (S09-8F-00-
utilized to form a reported problems, shall be used to improve the preventive maintenance program. 60), and quarterly (S09-8F-00-70) maintenance
1.18 predictive maintenance programs. X
= §ﬁ4§;;2f£7 S E% Maintenance data shall be collected and analyzed as part of a predictive maintenance program. %Eﬁdoigﬁ)ﬁ*gﬁ( ;SggigFogosgo) ).z HEJ[(%SJ(ZQ-SF-
géﬂﬂ%%q;ﬁﬂ s W’E S TEBUR o AT EEMIRETTH - JTRRE RS ERR R Eti@%iﬁéiﬁﬁ@%éﬁ%%ﬁ* ~ PRESERK - I - " =
;%féﬁg (T 2 RURATEHAL » E’z‘%i‘%@ﬁﬂ%ﬁ%?ﬁi}ﬁnﬁ%ﬁ ’ jﬁﬂﬁnﬁ%ﬂz%uﬁﬁ%ﬁfﬁﬁﬁﬁ@ o NTIREE - Bl IR %’E*&EE%H
Bt | B AR HENYEE T - FIRMEEEEIRTE - R R S T R E R T - R R A R BRI R
7 BATIHUEIPHR IR (2 REBRER - R1) - EENLCERHCERT - (ERIRESTEIT—E 0 -
Has the Heat Treater
developed a critical spare
part list and are the parts | The heat treater shall develop and maintain a critical spare parts list and shall ensure the availability of such parts to minimize | The spare parts list has been recorded at "S09-8F-00-
1.19 available to minimize  |production disruptions. 90" X

production disruptions?
REABRZ LRI
ATHUS AR B

FUEM PRI B4 — AR E - I B AR E T RIS - AR e bR E R

HH33 B AHRE“S09-8F-00-90"
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Question Not Needs
Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
Number
y Action
In the Sumeeko procedure: "SQD-8504-41 Heat

Is material from different X
steel mill heats or metals Tr_eatme_nt Operation Management Method_"

which may preclude ) ) ) ) ) o B 1. Requires different batches of the same material that

achieving the specified D/fferenlt steel mill hegts olr metals which require different heat treat parameters, su?h as but not l/mlted to, ?ystent/zmg, . need to be spaced greater than 2 meters
metallurgical properties quench{ng, or tempering times and/or temperatures shall be processed separately in order to achieve specified metallurgical 2.Must wait for the previous material to be completely
1.20 prevented from being properties. out of the furnace No other material before entering the
T IEHIHTET G 76 52 /8 2 A IR RE 2, - B, (H /R, RATHIBRL - K EGEDKHFRTRI 208 LR 7 R - L furnace

T LB G T 15 2 T ) ESumeekof2 F P : “SQD-8504-41 3R IRIR (EE T )K"

. 1.FEZHEM RN AREHR - BE-BRAR2K

2MASHAIENM T ERBEEFEAEF ZAREH

A

o
%

EFIGERLAEILEE (35— RAFEHET

75 TEFIEER, /
BB IIRERE?
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Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A|Satisfactory | Satisfactor| Immediate
y Action
Section 2 - Floor and Material Handling Responsibility &35 BRI S HE T
It is critical that all customer requirements and lot identification be adequately transferred to internal heat treat documents.
Does the facility ensure |The facility shall ensure that the data entered in the receiving system match the information on the customer's shipping K X
that the data entered in [documents. Documented processes and evidence of compliance shall exist, e.g., shop travelers, work orders, etc. In SQD'?5,04'41 hea.t Freatment operation mar}agement
the receiving system Sometimes the material received does not precisely correspond to customer shipping documents. The facility shall have a method” in the provisions of the need to receive heat
matches the information |detailed process in place to resolve receiving discrepancies. treatment m.atenals lneed to ,do the feed inspection
2.1 on the customer's shipping| The requirements stated above also apply to captive heat treat departments. This process refers to receiving and shipping E?Ch lot contains a unique sg|es "P-,,'Ssueﬁ E;om EBP X
documents? the parts in and out of the heat treat department. . & SQD'8504';1f;gﬁ;:giﬁzﬁ}:éﬁmﬁi% A
[T A HECRUOR 800 [R5 PRYFTE KA AR - S WV R Y SRR B ERIEE BT - MU TERMECRIOR S 4 M R s 28R Pt S—it gf.&@ g_’féfsgp /;“% éMHj BT
FORMAE PRt R |BISCHAERT - BIRRI S LB S RSB IEFAE - Bl - RARE SR, TOHEE - ArFRalBInpp a5 R s A LAy T "
HRETE? AE2VIE « BOTHEA — e AR LU R B 7252 -
P R R AL A P A B B B AP » AE (A ol LR L T S e B B P R AR L -
Is product clearly Procedures for part and container identification help to avoid incorrect processing or mixing of lots. Appropriate location and
. e staging within the facility also help to ensure that orders are not shipped until all required operations are performed. Customer In "SQD-8505-00 Warehousing management
identified and staged g . . X . ) ; ) ) .
throughout the heat treat product shall be clearly identified and staged thrpughout the h_eat treat process. l_\lon-hea_t treated, in-process, _and finished appro_a@h_ provides various stages of _matenals (including
22 process? product shall belproperly seg(egated arﬂldennﬂe(‘i All material shall be staged in qdedlcated and flearly defined area. semi-finished products, nonconforming goods) storage X
: S R EHRRHERRIE P A B B et R R DA B SR T » Z}EJEHEE’WZEHIﬁf’z‘lﬁﬁ’ﬁﬁﬁﬁ’:‘ﬁﬁﬂﬂﬁiﬁﬂiz@#ﬁ%‘ﬁ o fE location is identified and phased.
e i o e | VAR T PV SRS R A BRI 5y - SR KB ERIR AV SFEAE BRI IV A S A BB EDE TEREAVRR R AT, | E"SQD-8505-00 2 B IEHNA" PARE S RN (B
FERHRAIERITEIERIE | bty AR 5 1 AR R B R R E RIS B
Is lot traceability and
integrity maintained Out-going lot(s) shall be traceable to the incoming lot(s).
23 throughout all processes? [ The discipline of precisely identifying lots and linking all pertinent information to them enhances the ability to do root cause Each lot contains a unique series no. issued from ERP X
: HFERE AR S A5 EE4E |analysis and continual improvement. for traceability and integrity,
FrapittsRiieitel e | STt rIgUB S E SATHESR « KRR B R E NI I R S TR S Y
In accordance with the "SQD-8701-00 non-conforming
product management" provides that by the laboratory to
A;;e pr:;;en(:l:;ii::]zqr:agf The control of suspect or non-conforming product is necessary to prevent inadvertent shipment or contamination of other lots. Sdeterntnzel stus!TIlctl)oulstr)n thr!al helnln dl'r:g? metrrlo%st
P . Procedures shall be adequate to prevent movement of non-conforming product into the production system. Procedures shall uspected ot will be fa ee, In yellow & reported to
non-conforming product Ny . . I ; e . - K supervisor.
into the production exist ad(_iressmg proper disposition, prodL_Jct |dent|f|cat|<_)n, z_and tracklng of material flow in and out of the hold area. A non- Defected lot would be labsled in red. and move to
2.4 conforming hold area shall be clearly designated to maintain segregation of such material. ’ X

system?
IRARATEE R & RE
RATF AR S A

ASEEA T AR EMAVE AR LR R THIH BRI AHERAT EPIRR - FUZRE M E M B A TS RVEmE AL E S
G - R IEFAEEEE R BT « BRI RALE - HEEHER R BB - —EF SR E ISR E TR
LSRR PR g -

quarantined area.
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Auternoive Industry Acton Caoug
Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
Is there a system to
:jrlet:ttlaf{ltta?tptrz:tntsr(l)r;;zz Heat-treating furnaces and other processing equipment contain areas that have a risk of trapping or holding parts. Such
to reduce risk ofpmixed trapping of parts can lead to damage, improperly processed parts or lot mixing/contamination. A system shall exist to identify | 1. Computer will request 2 meter as gap for the same
arts (inappropriate, non- trap points in the entire heat treat process to reduce risk of mixed parts (inappropriate, non-heat treated, or improperly heat material from different lot. As to different material,
hpeat treatepdp o?im r’o erl treated parts). The heat treater shall have documented procedures to identify and monitor trap points for each computer will request 10-meter as gap.
25 heat trea’ted paFr)ts)")? Y process/equipment. Monitoring of potential trap points shall occur for every part changeover. 2. We have stopper mechanism for inspection X
L7 — [ AT S R (L ENpE FEE DL SRR R R (R A T REEE RS R (R L S SR - 400t TR SR S G R - A ERZAYTH: | 3. We check the tank before filling parts & leave record.
R w“\“%m% z;g EUR LAATRE « ZMIEFA RS (AR B RAL PR RS - AR TR RAIERR (MY - AL TR B
sty B (| PSS o BB R A SO LA AR S R BB S B AR AR AR ZE R « B A SR AT R A A PR B AR
DURCD TR R ? ( SEH .
AN ~ ARINTAY TR [
SRS )
A . Containers handling customer product shall be free of inappropriate material. After emptying and before re-using containers, In “SOP_6301_PF'6‘:38 Hea? tre?tmem tank cleaning
re containers free of tai hall be i ted t that all parts and i it terial h b d. Th p instructions
inappropriate material? containers shall be inspected to ensure that all parts and inappropriate material have been removed. The source o 1. We'll dump parts upside down to remove all parts
o . [ inappropriate material shall be identified and addressed. This is to ensure that no nonconforming heat treated parts or . ! - .
26 T UfF) 2&4aH inappropriate material contaminate the finished lot 2. We'll use magnet to make sure for remaining parts X
L9 A 1y o . e Y g T N G R A o FfE SRt A ti It will b ded in "S09-6F-01-00"
e B PRI AN IR - B3 FIERBRIESAIRDE R SRR BN - EBIZ REKERBBIA | 1 agop.6301.PF-0365 BIBHE Hn I ="
s B kA e BE EL TR o 3 L 1 P 3 L B S R T PR o ey _DooT e il =
JEMETT IR E A BB ZEN - i T HECRIE R BR T A LB ST B B P A L T R 1 RBGEBSE - BISFESME -
Is _furnace loading Furnace loading parameters shall be specified, documented, and controlled. Examples include feed rate, belt speed, number 1. We follow control plan ."HT_35ACR_1 09 M6 PCP*
specified, documented ) - . 2. We record the data in FORM S09-8F-00-21
27 and controlled? of parts per fixture, and load weight. Refer to Process Tables, Section 3.0, for frequency of checks. | 3% (9 B 125 5t 2IHT-35ACR-109 M6 PCP” X
: i PR R R 2 B E A AR R B B - HERER ~ WA S - FEICEM B 2 - 2R ek o 45 1 o ) .
S i i?f@ffﬁfﬁﬁ ;}; R~ SCHALRBEERE - IAEEGURIE S - IR T BRI - 2 RNE > B PTG RS 25 £EFORM S09-8F-00-215
W LR | P ST SRR
Are operators trained in
corr;]:it:r::aemzzggzgén d Unplanned or emergency downtime greatly raises the risk of improper processing. Operators shall be trained in material
roduct segregation in the handling, containment action, and product segregation in the event of an equipment emergency including power failure. Heat treatment personnel in accordance with "SQD-
P event of gn g uipment Training shall be documented. Work instructions specifically addressing potential types of equipment emergencies and 8504-49 heat treatment emergency response” for
28 emergenc i?mlzdin failures shall be accessible to and understood by equipment operators. These instructions shall address containment actions internal education and training X
: p(?wer ?ailure’7 9 related to all elements of the heat-treating process, e.g., loading, austentizing, quenching, tempering.
e é%ﬁ{%”gﬁigﬁ% fn F BB L e AR e 5 A BB 2 JE o [1HR(F RS2 BB A i IR S RO AP RHRIGEE - DAFATE) > | BUEIE A RIKFR"SQD-8504-49 8 RIE R T B A AR AR 1T
i;::E’J Q{%Eﬁzﬂ%%;*%ékz S PR RN GR - [2] SISRECERIE ST - [3] BIRERNITE 3 R e S R B S Sy VB E Y R M R B WER A I AR
; - e i e 2R AL o [4] B R E S A R T FTE) > FlA0 MR ~ SFHTEERAL ~ ARk ELEDK -
RIS ~ [50E {78 BHAUGHL T fi# - [4] iBLeiE S TR A R AT BVE R BT 2 581 TE) - B0 © HERE - ORITHSRAL ~ AR ELEDK
S PR ?
1. We follow SOP: SQD-8505-00 (storage) & SQD-
Is the handli " Handling, storage, and packaging shall be adequate to preserve product quality. The heat treater’s furnace loading system, 8507-00 (material handling)
sd e in _mg, Zoragte in-process handling, and shipping process shall be assessed for risk of part damage or other quality concerns. 2. The material BINS has line for max height.
ant packaging a gquta € |Some equipment includes conveyors and other moving components that may not be able to handle all part configurations. 3. There could have max. 3 stacked BINS.
2.9 0 presira\llﬁ Q)ro ue Other practices such as stacking of overloaded containers can also increase the risk of part damage. X
i ﬁg%m/éu:m ThE L G S S R TR S (PR ARG E B - RN B MRS W P OB SLE AL IE R L SR IRURECEAL | 1./KBR"SQD-8505-00 & A E 32 /A" &"SQD-8507-00 ik
ﬁﬁﬁg’é%%f © | EREEG o AR R A T R LB (B TTAERE AR SRR TRIIE - HAATR B DA EERINAREBIER

HIEETEAR - EE N T RIRAY s

2MBERESEEAR
MBS SIE
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Question
Number

Question

Requirements and Guidance

Objective Evidence

N/A

Satisfactory

Not
Satisfactor
y

Needs
Immediate
Action

housekeeping,
environmental and
working conditions
conducive to control and
improved quality?
TREHYHRYE - B - B
FRITAR R ZEAFIR
AT ? AT CET)
SEEGHIMR 2

Plant cleanliness, housekeeping, environmental, and working conditions shall be conducive to controlling and improving
quality. The heat treater should evaluate such conditions and their effect on quality. A housekeeping policy shall be clearly
defined and executed. The facility shall be reviewed for conditions that are detrimental to quality processing such as loose
parts on floor, oil around quench tanks, inadequate plant lighting, smoke, etc.

TIRRHYARIE ~ B B TR LA RN BUESE - FURTE A T NEZ T S LR DU S S R 2 i B R AR
FE - PFERITIERE BT - JEZAE T E A FHIRNERA - EEE R aUBEAR b - KRR - TR
WENAHSE - JEREEE -

1. "SQD-6301-00 6S movement management approach”
has been established
2. Daily cleaning was conducted

1.“SQD-6301-00 6SEE) 1T B MHA BRI
2ETBHEBER

211

Are parts free from
contaminants that would
be detrimental to the heat
treatment of the product?
TR bl — R
FR B R BR5549?

Many heat-treated parts are subjected to surface finish or appearance operations such as plating or coating after heat
treatment. 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. Oils and other contaminants or residues can be
difficult to remove once subjected to the heat treatment process. Review the chemical supplier's recommendation for
cleaning the system. Parts shall be free of rust, burrs, chips, detrimental amounts of drawing compound, cutting fluids, rust
preventing oils, lubricants, etc., prior to heat treat.

Note: Refer to the appropriate heat treater's requirements and specifications to determine acceptability. Refer to Process
Table, Section 5.0, for frequency of checking washer solutions.

FFS BT T SORAT BT 2 (R B I e R R R EE - T LA TEZ A NI AR S S A S5 5%
V) o TESCE S FTRE) PIR R S BIEZ WS UL o B TR AR B AVRR Y - 5 L 5 e s s RS
FRfry > LS REFR LS L TERG S S OB AT - TEBNRER A L0 AN IERZ AR08 ~ B~ B8R~ AR AT b a2
KoK ~ UIHIK - gk ~ BRI o 5 | 25 EEVRER ORI E DM rT B2 M - 28R - WA - iRk
TERSTR IR -

1. Wash the workpiece before the first wash with hot
water, clean the surface of the workpiece oil or residue
2. After quenching the workpiece after the wash with hot

water surface residual quenching oil
3.Cleaning tank hot water concentration is not clearly
recorded

VRHEEZE AR MEVKRIEE -
2 9]
2. THERX B ERAAKES THRERZRZICH
3B EAHKAYRE I AR iR AT 87

BR T RERTN

212

Is the quenching system
monitored, documented,
and controlled?
TEKBSR BT - X
PHALERZERIE H1?

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 by the heat treater for parts that are quenched and tempered, e.g., carburizing,
carbonitriding, neutral hardening, solution treating and aging.
VK ZIRNEZ WG ~ SR - RS - I8 ~ L R CEIEA) - BRI R BLA I INERZ B AT AR I Bl
FUHIPY - WA SRS ERIESR > 3.0 1 5.0 - (A S Bl a0 srat oY A B PR nT R R L RERR AR K o BRI K R K B
NFEBUEHASE R RN (REZUE) - BRERREE T HA K B K A a] K e AR P % A o (ST IR AR - (0 = 0805k -
SE(L - SR PR - B LE R -

1. Computer 24 hours at any time to monitor the
quenching system
2. Manual check every 2 hours, and record the data in
"S08-4F-42-01"

1. B k24/ )\ s BE RS B K 21
2. 5 ME/ IR FC SRR "S08-4F-42-01 FEEEHK

Is soluble oil or other rust
preventive monitored and
controlled if applicable?
A B e
s B A

Parts are often dipped in or sprayed with rust preventive solutions immediately after the heat treating process. Soluble oil
solutions or other rust preventive solutions shall be monitored and controlled, if applicable. The heat treater shall have and
maintain documented tolerances for the solutions. Refer to Process Tables, Section 5.0, for frequency of checks.
EFGEH 2 1% - TAREEOZEE0E R o RATSHEAE - ADEME MBS H T AR - SR R
LM EE A RIS L IALEE - AR S FRIEER 5.0

Not every batch of heat treatment workpieces should be
added anti-rust oil (because the process can not have
oil)

When the product heat treatment after the need to add
anti-rust oil, before the operation in accordance with the
measurement of anti-rust oil concentration(handle
refractometer) and recorded in the "S09-8F-11-00", and
in accordance with "SQD-8504-45 quenching oil
management approach” to add anti-

There is a monitoring system to monitor the anti-rust oil
temperature

MEETHTIFS—HHEMFERERERTERE
), EEMMEERRENS (FRNKRERFE HRE
(FHITIE )L A ERE"S09-8F-11-00", I 1k B2 "SQD-
8504-4534 JCME IBHELE" R NP EEH
B-BEARELENEHEE
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Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
Are process control Process control parameters shall be monitored per frequencies specified in Process Tables. Refer to Process Tables, 1.Heat trzaément op;atr:to(rjs tc on du;(t)g ggu; (;n ggjtoring,
parameters monitored per |Section 3.0. Computer monitoring equipment with alarms and alarm logs satisfy the verification requirement. A designated an ocume2nA| e _a ? ml T
214 frequencies specified in |floor person shall verify the process parameters, e.g., by initialing a strip chart or data log. Management review is required -Alarm is in place X
: Process Tables? per Question 1.9. e s L. .
. - . ) i | 1BEEEREETBEE W BIERSE S0
BRI S HR R BRI S BB R RPTE SRR - SRURIER 3.0 - (A S i hac ok sy SR AR e w2 UUHBERT AR K - %7 - Jg,; 0-00" s
BRAMBRET? | EOREEEHE RSN - PHOFERIRBIREOMS F 3 EE 4 - 0F 1.9 BRE fE%KEEEﬁ;u . 2 BT
Are In-Process / Final Test They follow the inspection frequency specified in the
Frequencies performed as . SQD-7514-00 heat treatment operation management
215 specified in Process In-Process / Final Test Frequencies shall be performed as specified in Process Tables. Refer to Process Tables, Section 4.0. approach X
' Tables? TEBURR th Bl R WIS FE AR 2 B Pl S - SHURTE#R4.0 - »
R h B R MR R {338 7ESQD-7514-00 3 EIRIEEE YA PR ERIR
RS EFTEEE? ELES
1. In accordance with the "SQD-7601-00 measurement
Product test equipment shall be verified. Test equipment shall be verified/calibrated per applicable customer-specific equipment management approach” recorded in the
. standard or per an applicable consensus standard such as those published by ASTM, DIN, EN, ISO, JIS, NIST, SAE etc. "S11-1Q-00-10 measurement management resume
Is product test equipment |/ ification/calibrati Its shall be internally reviewed d, and d d. Refer to P Tables, Section 1.0 :
216 verified? erification/calibration results shall be internally reviewed, approved, and documented. Refer to Process Tables, Section 1.0, card X
’ L :E,];ﬁ;n%,q#ﬁ—wkr, for frequency of checks. 2. Daily verification for test equipment is performed per:
FRHRPTRARPRAE TR BORE T 11 e AR (R TE BTG - [0SR e i PR & P e A ’%Edzﬁé};{’ff“ ARG SR » P EAHHAREIASTM,
DIN, EN, ISO, JIS, NIST, SAE%4% - 3728/ IFAE S ME SR BN A ~ $URI RS - [ARESERSIEREE 1.0 - 1.4k83"SQD-7601-00 SRR H BRI A "RCHE"S11-1Q-
00-10= AIE=FB R £
Section 3 - Equipment &
Do furnaces, generators, . Hteat t;ee:ltment Iitrle has a cotntrol :oom co?trol heatt)
and quench systems have [The heat-treat equipment including furnaces, generators, and quench systems shall have proper process controls and related reatment tOpfrT Itng par_’cllrtne ers (temper? ure, caroon
proper process control  [equipment. Examples include temperature, carbon potential/dew point, gas flows, quench monitoring system including Al po e? al, time, ol debmpera ur;a.. e C').t .
3.1 equipment? agitation, temperature control, etc. as Iisted in the applicable Process Tables, Section 1.0. paramelers are saved by computer monitoring X
G THE  SBREET Y~ SR A 2R Rk S 4l 2} Tt int (§82k) ~ SRR S
RUBTE - FREAES | ST - SIS A A ME TR SRR - fﬂizn@ﬁﬁ,m : 3yydow point (B) - RAAR - FXE | 4 mimism mmsi =i ARFA T SROBE - B
K IR | ISR SRRSO CRE TS 5. BRI R A 855 - % BE . EES)
Fefltf? BAHERERRERASY
Are process equipment
" SS equip Follow the frequency requirements in the SQD-7514-04
calibrations and/or . . e . e X
verification certified The calibration and certification of the process equipment shall be checked at regular specified intervals. Refer to the heat treatment atmosphere, furnace temperature, oil
39 posted, and Current’; applicable Process Tables, Sections 1.0 and 2.0, for equipment calibration or certification time tables. temperature operating instructions for calibration. X
’ TR LV R R IR EERE I R EIEH A9 E BRI - SRAERAZRER  F—HousE 3y SRMREE | BESQD-7514-04 REER S - 18R - JHBIFRHRAD
TRARRS BT I B/ EGEE I R HSEEE SR T -
A /L JHamk [ .
W?
Are thermocouples & Follow the frequency requirements in the SQD-7514-04
protection tubes checked .
. . . . . heat treatment atmosphere, furnace temperature, oil
or replaced per Process |The thermocouples and protection tubes shall be checked or replaced in compliance to a preventive maintenance schedule. temperature operating instructions for calibration
3.3 Tables? Refer to the applicable Process Tables, Section 2.0. P P 9 ' X

BARIEERETAS
IRBBRERAER > HEE
TRERECER?

ARG E R IR R IR TR R IR - SR EANRER - 280 -

H1ESQD-7514-04 FRFEIEA ~ IR
HIBEARBORAELTHZAE -

R F R T
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Automotve Industry Action Cloug
Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
Follow the frequency requirements in the SQD-8504-44
heat treatment atmosphere, furnace temperature, oil
temperature operating instructions for calibration.
. .. | Temperature uniformity surveys shall be conducted per the requirements in the applicable Process Tables, Section 2.0.
Are temperature uniformity Certain furnace designs, e.g., rotary retorts & some continuous pusher furnaces preclude direct temperature profiles. Temperature uniformity surveys are performed by
sur\(eys pEn‘grmed per Alternate test methods per Section 3.4.5 are acceptable for furnaces where temperature uniformity studies are not possible. Chuang Yung in 2017/01 and the test report is stored in
3.4 requwem_re; n;lselsn’)Process TUS studies are not required for lon Nitriding. Refer to Process Table H Item # H2.4 for specific requirements. the physical laboratory of the Pingtung factory X
EE (TUS).%é T i’—ifﬁiﬁ’la (TUS) RSB & MATRIERIVEE — M 88IT o fAZVE R B0 ez siE & —1b) ?@@ﬁ#ﬁ%ﬁﬁ " L o
R ERET? BERE . 2/ H A HEDR 7RI RGP - B 77510 CQI-9 F1if section 3.4.5 Z i 2T « AT E1ESQD-8504-44¥?UEI§$@/; MER R IFARRAA P
L TUS #f55 - H54% H e 72 Process Table H 754 H2.4 SRR ESRETIRAE -
ALBR2017/04F EETRE MRS - AHMESFER
ERRIHENERE
Follow the frequency requirements in the SQD-8504-44
heat treatment atmosphere, furnace temperature, oil
temperature operating instructions for calibration.
Is the variation of the Observe the actual temperature and set temperature
furnace controlled difference of the 2 ~ 6 area of the quenching furnace are
thermocouple from set | The variation between the furnace control thermocouple value and the set point temperature shall be within the limits defined not more than 7 degrees
point within the in the applicable Process Tables, Section 2.0. For lon nitriding refer to Process Table H Item # H2.5 for specific Observe the actual temperature and set temperature
35 requirements in the requirements difference of the 2 ~ 6 area of the tempering furnace are X
Process Table? B EROR A ERUE E 2 B R R EHERTEIE E VBN, ERIRIEREL. 06E - /12 GAUEFIT AR R 2T not more than 5 degrees
BRI ATEEN, TR zt/?/#//z. St e
RS S A BIESQD-8504-44 B EIBES - HEIR « B /EZEAMD
SRERER? BB B R TIHE -
BERXIE2~ BN ERREMRERBENEBRTE
BmEKE2~ RN ERREMR ERENBIBSE
The heat treater shall have a list of heat treat process and equipment alarms that, if not properly working, may have a high
Are the process & /raersﬁ:g‘hty of producing non-conforming product. These alarms shall be checked quarterly at a minimum or after any repair or
egu_lpmtentt zla;rm checks Other alarms, including but not limited to safety-related, shall be checked per heat treater's requirment. Operators checks & document that alarms function daily
3.6 eing ?usnitios;p "OPET" | These alarm checks shall be documented. X

el g i Oh S E RS
BN IEEIE ?

5L

ﬁﬁﬂ’iﬁﬁ%ﬁ%ﬁﬁﬁﬂ’iﬁﬁw SHFIIHRE R - 2
D EFREERSE A EMEERERZ % -
HArE R - AFREAIRPEZ 2 AR > ARG EHVERE BT FR RS E -

EHEReE > EE

IR B IETEEF » RAJEEL R SIS E G - B

TRLERE -
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Question
Number

Question

Requirements and Guidance

Objective Evidence

N/A

Satisfactory

Not
Satisfactor
y

Needs
Immediate
Action

3.7

Are generators and
furnace atmospheres
continuously monitored,
automatically controlled,
and documented?
NOTE: This requirement
is specific to Process
Tables A, B, E, F, and G;
Sections 1.0 and 3. 0

SERFIAR T~ R
ﬁz%ﬂ Tl E?W%ﬂ%u
SUBk 0 # C MERE S
EHIHfE#RA B - E - F

+ G #E1.0713.0 -

Generator and furnace atmosphere carbon potential/dew point shall be continuously monitored, automatically controlled, and
documented. Recorded carbon potential shall be controlled within +/- 0.05 of the set point. Recorded dew point shall be
controlled within acceptable limits specified in the control plan or internal procedures.

NOTE: For rotary retort and shaker furnaces that preclude in situ control and monitoring, the method described in Section
3.4.5 "Property Surveys" shall be used.

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

The automatic and continuous atmosphere control system shall consist of sensors such as oxygen probes or on-line Infrared
(IR) gas analysis. The heat treater shall also have a back-up method of checking the carbon potential/dew point. Examples
are dew point, electrical wire resistance, gas analysis, shim stock, carbon bar, etc See Process Tables, Sect. 3.0 for
verification frequencies of pnmary and back up method.

SRS A SRR P SRR R A B R R M B - WSO o ACSRAVEREA B E R MERERITE+ / - 0.05 - &CSRAVEEELTR
REERIET A FkF?EP%EijUEP%JE [ P2 AR -

¥ : For rotary retort and shaker furnaces » FERRFEIIFZEHIFIES ] » £F553.4.5 6
PSR gU&Eﬁﬁﬁﬁﬁm/ﬁ%kﬁ"ﬁﬂ’]/m@ﬁ HIAZER -
E B I R T AT B A A F RN EGERLATEIINR (IR ) ﬁé?é”/’}f/r B - BEE AN
TR EERE o BIAEER, - ?-E”%EEFH FHGSIHT > shim stock, carbon barss « JFFAFEZE 3.0 Z) 7 AR T Z IR
JHHI 7

ST R Y« AR

2. §n/ﬁi¥1’£$§ iZ/J\Eﬁ‘aﬁ‘l‘

1. Computer monitors 24 hours per day automatically
2. Heat treatment operator verify every 2 hours & record

on "S08-4F-42-01"

BB R24/N\BEE T

R FCHHE“S08-4F-42-01

3.8

Aback up veriiication ot
the atmosphere is
required. When the back-
up verification check of the
atmosphere does not
correlate within pre-
established limits with the
primary control method
(carbon potential/dew
point reading), is
correlation of the carbon-
bearing atmosphere to the
primary control method re-
established?
NOTE: This requirement is
specific to Process Tables
A B,E, F,and G;
Sections 1.0 and 3.0.

RABRNZN - Eig
BRENRAATFER:
a’im’”é. HlAZE (BREh/EEE:
HBOR - ARG SHRE
WL E PRI EAIAHR
7 CERENEIEHE

28 178" o Ny N E R = R Ty |

When the back-up verification check of the atmosphere does not correlate within pre-established limits with the primary
control method (carbon potential/dew point reading), the heat treater shall resolve the out-of-limit discrepancy. The back-up
atmosphere monitoring system reading and the automatically controlled atmosphere dew point/carbon potential reading shall
be maintained within the correlation limits specified in the control plan or internal procedures. These range tolerances vary
with the specific heat treat process and the equipment used.

The heat treater shall make appropriate technical adjustments and then re-establish/demonstrate the correlation of the actual
atmosphere carbon potential/dew point reading to the primary control and back-up atmosphere reading. The range tolerances
for correlation between the two readings shall be in the control plan or internal procedures. The back-up carbon potential/dew
point reading shall be established using one or more of the following methods:

« Carbon bar, slug, or surface carbon of part

« Shim stock

« 3-gas analyzer

» Dew point

* Hot wire resistance

EERERENRFA TSRS e AR A7 (REYEERENE) - PR B MIERR B L RO E R « RN RS SR 5
BT PER GT BE B S T GRS TE 5 T RSN B AR o« IS SR EiR Iy A 2 i E A Hﬂ?%ﬁ AT AT A

[] o BRI MREF L B IR MR - AR BT L AR I PR R AR BB BE R B R T B B AR P - S e ERRE RS
|8 B Za S B R Y — (S R Y1705

[a]Carbon bar or slug [b] Shim stock [c] 3-gas analyzer

[d]Dew point [e] Hot wire resistance

AR NS E R AR, Process Table section 1 frf5fifttizR - [2] EMRSRRI&E R H H EIRmI&S ARSI - 2yl
HFE RS M A2 - (IR =TS E B M SR A LR SER (4] S SR A L 7220 e R [ B B B T 221
[5] s HHi 5 7 SEBUE S AR AR BUE IE, 7 B SR i R (18 240 AV IR M

Gas atmosphere analyzer will confirm the atmosphere
every week, but according to PROCESS TABLE A is

required daily
SHEREEITEERES

3.9

Are all ammonia lines
equipped with a fail-safe
method to prevent

3.10

Is there a miniumum of 3
hour purge of the furnace
atmosphere when
switching from an

3.1

Do all atmosphere
furnaces and generators
have flow scopes or flow
meters for all gases?
FIT RS R S B RS
ﬁ/}lL?ﬂﬁB.j@rLEuf"

One of these Tail-safe methods shall be used to prevent ammonia o leak into the furnace:
« A quick disconnect or physical separation of the lines
» Three-valve ammaonia "fail-safe" vent svstem is nermitted See the definition “Three Valve Fail-Safe VVent” and diaaram in

N/A

mmonia pick-up can be undesirable in parts and heat treat processes not specifying/requiring ammonia as an addition.
The heat treater shall perform a minimum 3 hours purge prior to processing product not requiring ammonia as an addition.
Reduction of 3 hours purge requires conclusive test data of the atmosphere to show no significant amount of residual
ammonia is present in the furnace atmosohere.

N/A

All atmosphere furnaces and generators (output trim/adjustment gas) shall have flow scopes or flow meters for all gases.

Flow scopes and meters shall be periodically serviced per the heat treater's preventive maintenance program. Cleaning and

proper re-assembly procedures shall be documented.

ﬁﬁﬁ SRS R R 7 A B8 (I s /S ) TE R U R B0 &5« g P I I M R B R R BUR &5 - TR
ol E AR T ER L -

Yes, metered by flow scopes.

Major cleaning will be contracted by an outside party.

2 HREHEEE -

FTEFERTFREBINEAEEEE
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Autormoive Industyy Acton Couo
Question Not Needs
Number Question Requirements and Guidance Objective Evidence N/A | Satisfactory | Satisfactor| Immediate
y Action
Is there a rigorous fail-
safe at the front of the |1, apsence of a rigorous fail-safe at the front of the furnace to prevent non-uniform loading of parts (this includes the
furnace to prevent non- | ;o stion system maintenance/adjustments to ensure proper efficiencies and physical limitation for part loading), then the
uniform loading of parts? | peat treater shall have an infrared temperature pyrometer at the exit end. i ) o
In absence of a rigorous System infrared inspection is in place.
fail-safe, are all The infrared temperature pyrometers are required at the exit end of continuous belt furnaces to monitor for under temperature ) o o
con_tmuous _belt_furnaces parts. The temperature alarm shall be within 28°C (50°F) of the furnace set point temperature. Results shall be strip charted Sight glass cI(_aanlng s perf°f”.‘ed by periodical
3.12 equipped with sight glass . . L . maintenance at minimum. X
inspection ports and or continuously data logged. Infrared temperature pyrometers shall be calibrated annually at a minimum and certified. All
infrZred ten‘:perature sight glasses shall be cleaned per the preventive maintenance schedule. LTI BB -
pyrometers at discharge |[1] AP SATI (BN 149 1) R A A MR BT (A2 071 &/ LIRS T2 IEHE AR N R L -
end of the hardening |//0#1) * RUEER LURTEAS I (B T EAAM) LERATINGURIE I RBEAE T AR » [2) SOMU RO e e high
furnace? AL IR R R A AV . R R E S e AT BV R VR #2728 C (S00F)AAGEIY - [3] BiiZesd SR IERy e dits
e A |PEORIBEE - (4] STOMRORETR S 2/ S PIE— K ELHGRER - (5] PRk ) e KR R A E A -
RGP LR 11 5]
TS Salt CIerTsiry 1T e
austemtlz!?g s:,l)t bath The heat treater shall check the salt chemistry in the austentizing salt bath, or part decarburization, daily. Refer to the
3.13 Note: ng?lsc;rspli.cable to applicable Process Tables, Section 3.0, for frequency of checks. N/A
salt bath heat treating | FVERLRUETH firaustenitizing B (9B LARALSY - SURMIIRGE - SIRBRIRILR - S5 - IRtk -
lictad in
The heat treater shall periodically have the quenching medium analyzed for specific quenching characteristics, e.g., cooling 1 Supplier checks th hi i h
curve, water content, salt concentration, as specified in the applicable Process Tables, Section 5.0. This does not include -Supplier chec s the quenc ing oll every month.
) ) Process Table G & H. 2.Results are reviewed & §toreq in our office per: SQD-
314 Is the quen::hlngvmedlum » The quench media characteristic tolerances shall be specified by the quench medium supplier or the heat treater. 8504-45 Quenching oil management X
: . analyzed+ « Analysis shall be reviewed for conformance by the heat treater. This review shall be documented. PN
KBRS 1 HEBERREEIHE -

[1F R RRE SR Rl e KRR TAOK B - B0 - 2 ety ~ KEE - BRE > WISENERRIER > BEED -
FEHIERGRH - - [2NR KR A ZETE S K A L IE R SRR TR TR E - (3] chBETERR S B - &5 e (T
ke

2 4 RIZIBSQD-8504-45F KM E BRI ETTEE L HF
EHMOPRZE




Section 4 - Job Audit

Job Identity:

Customer:

Shop Order Number:

Part Number:

Part Description:
Material:

Heat Treat Requirements:

2DEWUR

52002142-01

991 490 075

6 LOBE PAN WASHER HD M/S M6*12

10B21 CL 8.8

Neutral Hardeningz#’& (Quench and Temper)

CQl-95Special Process: Heat Treat System Assessment vesion 3, lssue 1011

sE T BRI A ERE S AR E HFG?

29

w Job (Shop) Order or Actual Condition
Question . . Related (Ef/EI1- Cust(?mer or Irierna! Reference Documentation (Objective Pas.s/
Job Audit Question 2845y 2 %e3r)  |Requirement (& F 5k : o , e | Fail/
# HTSA G e;t'on Y o Requirement (T{E<4 ¥i#3 | Evidence) Bk N/A
Hest RS PR SOPEGRAZHIE) (LA E)
4.1 Are contract review, advance quality planning, FMEA, control plans, 1.2 SQD-8302-00 HT-M6-10B21-8.8
etc., performed by qualified individuals? &4%%&1%, APQP, PFMEA, 1.3 Internal SQD-8101-00 FMEA PASS
PEIE 815 5 R R A BT ? 4 2QD-8302.-01 HT-M6-10821-6.8
A7
4.2 Does the heat treat facility have the customer specifications for the 15 HT-M6-10B21-8.8
PG e e . Customer B1M6ZXXM060C0O0COXF1 PASS
part? A AR 3 iR A 1 45 {1 E Y 2 PR K ? cP
4.3 Is a shop traveler created to meet customer requirements?Z4 & 3 i 1.6 ERP FORM :
_ o _ R, Internal B1M6ZXXM060CO00COXF1 PASS
FERR-R(TAE R B) b2 R A Bl 2 SR AT 2 2.1 W_SFC_3_0002
4.4 Is material identification (part numbers, lot numbers, heat numbers, 2.2
contract numbers, etc.) maintained throughout the heat treat 2.3 ERP FORM :

N u " ne g ) Internal HT-M6-10B21-8.8 CP PASS
process AR HYHE E (5%, #L5%, ME9%, G4V, F)EE R E e i 24 W_SFC_3_0002
YRR 52

4.5 [Is there documented evidence of Receiving Inspection? & &4 ##1ig 21 B1M6ZXXM060C0
N Internal SQD-8503-00 PASS
T BRSSO B EE A ? 0COXF1
4.6 . . . o tifiad? R s (el 1.6
Are the Loading / Racking requirements identified? #&& 2 (iR &) 07 Internal HT-M6-10B21-8.8 CP S09-8F-00-02 PASS
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4.7

Is the proper recipe or process specification (cycle times,
temperature, atmosphere, etc.) used? Refer to Process Tables,
Section 3.0, for specific parameters. List parameters that were
verified in this audit in the spaces provided below. 275 758 FH 6 & 1y £
Hl )7 BB R A CGRTE » R - REAEE.) 2 2 RURIEERMAIHY
Section3.0F %128 - 1F T 2 ALY ZE 5 B R B REE g%
T AV S -

1.5

1.6

2.1
2.14
2.15

Internal

HT-35ACR-109-PCP

S09-8F-00-02

PASS

4.8

What are the product inspection requirements?zE f AR #Y T K B
fa[?

2.15

4.8.1

Requirement: (1)

Core Hardness

Core Hardness

Core Hardness

Core Hardness

Test Method:HIz 7534

Rockwell
hardness tester

Customer

SIP-04

SIP-04

PASS

Test frequency or quantity: #8357 fliiE

4 pcs/each lot

Internal

SQD-8504-41

4PCS

PASS

Selection of samples:fiitE 7=\,

Random

Internal

SQD-8504-41

Random

PASS

Specification: £ i 55 5K (&

Spec. in drawing

Customer

22~32 HRC

25.1~27.2 HRC

PASS

4.8.2

Requirement: (2)

Tensile Strength

Test Method:HIz 7534

Test frequency or quantity: #8557 fliie#

Selection of samples: it 7=\

Specification £ i % 5K {6

4.8.3

Requirement: (3)

Proof Load

Test Method: IR J53

Test frequency or quantity: #E>& K fliiE 5

Selection of samples: s 7=

Specification: ;R &3 5K {H

4.8.4

Requirement: (4)

Test Method:HIz 7534

Test frequency or quantity: #8557 fliie#

Selection of samples: it 7=\

Specification: £ i % 5K {5

4.8.5

Requirement: (5)

Test Method: s J534

Test frequency or quantity: #8357 fhiiE#

Selection of samples: s 7=
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Specification: £ i TR AH
4.8.6 [Requirement: (6)
Test Method: |z 757%
Test frequency or quantity: #ER K fliiEH
Selection of samples: it H =
Specification:#R &3 K {H
Operator or Inspector Responsibilities $2{ES = BEBE B TE
4.9 Were appropriate process steps signed off? # &G RfEEEH 1.4 The quality
Pt 22 assurance unit
2.3 passes the
2.14 Internal SQD-8504-42 inspection, the PASS
qualified label will
be posted on the
container.
4.10  lwere all inspection steps, as documented in the control plan 1.2
performed?F 7 1E:Control Plan HHER 5 EY 5 7 (T 2 14 Internal HT-35ACR-109-PCP YES PASS
4.11 Were steps/operations performed that were not documented in the 12 NA NA
control plan? 27 H#{71% Control PlanA il fyfz et B 2 16
4.12 |If additional steps were performed, were they authorized ?#[1 5484} 1.2
HI BT - MR EdttET 2 1.4
1.6 NA NA
1.1
1.17
413 |Does the governing specification allow reprocessing or rework ?%& ¥ 1.11 no rework
s TRk internal SQb-6701-00 prodction | 100
4.14 " |if the order was certified, did the certification accurately reflect the 2.14
process performed?1 5 T (BT B ) HrERY - e Y EARE A A s o 2.15 Internal SQD-8504-41 YES PASS
IeERaC sk 2 B E TR P 2 TR K ENER EE AR E ?
4.15 |Was the certification signed by an authorized individual? I #fi#H g8 > 1.17
i RIS B LA B 7 intemal SAD-8504-41 VES PASS
4.16 |Are the parts and containers free of inappropriate objects or 2.6 .
contamination?z it LA T-75 R 51 fth A di sl T4 2.1 Sas;zltlgi?w;?serr:apty
Internal SQD-8504-41 . . PASS
foreign objects
found
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Packaging Requirements 43k

417

Are packaging requirements identified? £ #5143k BB EE?

29

Internal

SQD-8504-41

PASS

4.18

Are parts packaged to minimize mixed parts (for example, parts
packed over height of container)?Z {f: 2 & 3% F 5 K o] fE e Ry A2
575(e.9. BB EEE AN, =B A S RiEER)

29

Internal

SQD-8504-41
SQD-8507-00

Loaded with
different color
containers before
and after heat
treatment
ByRE A% A RIE
BH LA e 5k

PASS

Shipping Requirements HE(ZEK

419

Were the parts properly identified?
B e 6 48 & R

23
29

Internal

SQD-7509-02

The quality
assurance unit
passes the
inspection, the
qualified label will
be posted on the
container.

PASS

4.20

Were the containers properly labeled?:& {fE s 2&F 2 B4 = 1R

2.3
29

Internal

SQD-7509-02

The quality
assurance unit
passes the
inspection, the
qualified label will
be posted on the
container.

PASS
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Atomative Indl

PROCESS TABLE A - Carburizing / Carbonitriding / Carbon Restoration / Neutral Hardening / Austempering /
Martempering / Tempering / Precipitation Hardening - Aging

All requirements given below are subordinate to customer specific requirements.

MUTHERISRUE FRRER BREAR

The customer may have additional requirements, e.g., inspection testing, greater frequencies, etc. When performing the job audit, the auditor shall verify heat
treater is conforming to the customer's requirements.

FRTREARRNER, BT EBER B AL ANE FERFERERKE

Continuous furnace frequencies are per lot (work order) or as specified, whichever is more frequent.

EEROEE RSN REREE. CURERREAZ)

OK - Complies to requirement

NOK - Does not comply to requirement (Explain noncompliance in '‘Related HTSA Question #

NA - Requirement not applicable

Item #| Related HTSA Category/Process Steps
Question #
1.0 PROCESS AND TEST EQUIPMENT REQUIREMENTS OK/NOK/NA
NE 3.1 All furnaces, generators and quench systems shall have temperature indicating instruments. OK

37 P BB SRS S AR R K R A R R e o

Continuous strip charts and/or data loggers are required for temperature and carbon monitoring unit, e.g., dew point, oxygen

A1.2 g; probe, IR gas analyzer, etc. fil/t K iREAET 125 (FAR5 « AURIRA ~ ALOMRUREINTES. ) - TR AT E SRV R IR tac iR OK
) o5 BRI 2
A3 118 A program fo!’ furnace and generator burnout is required (applies to carbon bearing atmospheres). oK
) ) BR PSR FRS AR A S G T (A TIREAE)
A14 32 Furnace weigh scales shall be verified quarterly and calibrated annually at a minimum. NA

HURHE 2 T £/ 0% SRR HETRE - (AR KiRE)

Dew pointers, 3-gas analyzers, spectrometers, and carbon IR combustion analyzers (shim stock analysis), used to verify carbon
A1.5 3.2 potential in furnaces, shall be calibrated annually at a minimum. OK

FIACHIBE RS SE B A0 EE RT3 SR TR ~ Sk ~ BRSO ATEE /DR EMERIRE

Verification of calibration of spectrometers, and carbon IR combustion analyzers, shall be checked daily or prior to use.

A1.6 3.2 . g 5 A e L JUNNGY NA
RS BRI T B AURS IR A% H S i i s
A1T 32 Verification of calibration of 3-gas analyzers with zero gas and span gas shall be performed weekly at a minimum. OK
’ ' FREOITHZE D ZER (HAY: B R im I RE R (H09: (ER IR #E ) el 20— ==> il #Es OK
Oxygen probe controllers shall be calibrated quarterly (single-point or multi-point calibration) or semi-annual (multi-point
A1.8 3.2 calibration only; single-point calibration not allowed). OK

FRPONBEZ RIS 5 — T (PR SRR ¢ AR R Y 2 B E

All hardness test equipment (for each scale used) shall be calibrated annually minimum, and verified daily or prior to use, per the
A1.9 2.16 applicable ASTM standard, /SO standard, JIS standard, or approved standard. OK
FPAEERE HEAE 78 A7 ROE—2R » HAUEIBASTMIISOMIS 2K

IR LT H 2l
Files for testing hardness shall be verified per the Customer requirement.

ALI0) 298 AR & R A NA
Refractometers (typically used to check polymer quenchants and washer solutions) shall be verified prior to use (with distilled
A1.11 3.2 water) and calibrated annually (per manufacturer's requirements) at a minimum. OK
ot (— AR RS a7 KRR KA B RO A /K 7 2/ 77 A R (R 7588 K) R T (B AR EE B YRR SR RE
2.0 PYROMETRY OK /NOK/NA
A2.1 3.2 Thermocouples and calibration of thermocouples shall conform to Section 3.1 (+/- 0.4% or 1.1C) oK
3.3 R (B ER B R R TR & CQI-9 F/ Section 3.1 2%
A2.2 3.2 Pyrometry Instrumentation and Calibration of instrumentation shall conform to Section 3.2
33 RIACQI-9 FAF Section 3.2 9T HEIER OK
3.2 CQI-9 requires a System Accuracy Test (SAT) check of the control thermocouple in the Qualified Work Zone per Section 3.3
A2.3 33 CQI-9 k(R CQI-9 7/} Section 3.3 fSATELES T {FI& AL I (S OK
A2.4 3.4 TUS shall be performed annually and after major rebuild per Section 3.4

Temperature uniformity tolerance for hardening furnaces shall be +/- 15°C (or +/- 25°F). Temperature uniformity tolerance for
tempering furnaces shall be +/- 10°C (or +/- 20°F).

SRR, © NI CQI-9 A7 Section 3.4 $5 7. B SR BT UL Y BT 6. oK
TER LI PR SR fy+/- 15 C (25F) ?‘@Hfgmiﬂﬁif@@& 5 Ry +/- 10 C (20 F) W AsHE AR FEWEIEE S350 Ja B il aas
1E3043 8 LA | (VWEZSR10.94% LA I 2 THANRE ] %5/1-35 57 §#)

A2.5 3.5 Recorded temperature(s) for austentizing processes shall be controlled within +/- 70°C (or +/- 15°F) of the set point as evidenced
by continuous recording pyrometers. Furnace temperature shall be controlled with soak times starting at the lower tolerance limit
(as defined above).

For Continuous Furnaces, this requirement applies to the Qualified Work Zone. OK
[1] BT S8 LR R AR RELL +/- 10C (or +/- 15F) R [2] fEZE R B REACR ARG - FERUE RS BRI AR
ANABRATZ 2 SRS - BERRE BN EAA BRIV IR -

A2.6 3.5 Recorded temperature(s) for tempering and precipitation hardening processes shall be controlled within +/- 5°C (or +/- 10°F) of
the set point as evidenced by continuous recording pyrometers. Furnace temperature shall be controlled with soak times starting
at the lower tolerance limit (as defined above). OK
For Continuous Furnaces, this requirement applies to the Qualified Work Zone.

[1] EDKECRAZRELL +/- 5 © R [2] (i SR ARAACR LA - TEMUEHYS B I P N H R SRR R 2 4%

A2.7 3.2 Infrared pyrometers shall be calibrated annually using proper calibration methods or an approved manufacturer's procedure.
[ALAMERIEBBERIE—R (2150 E 1R AR S R e iR AR e NA
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20 PROCESS MONITOR FREQUENCIES Batch Continuous ’2;““‘:::2': OK / NOK | NA
BUFRARL R Furnace #tZtif Furnace K AR A
A3.1 1.4 Monitor primary temperature control instrument(s). | Continuous recording with  |Continuous recording with | Sign-off required
214 [ s k= g sign-off every 2 hours or sign-off every 2 hours or for each shift for
each batch for processes |each lot for processes generators.
under 2 hours. Alarm under 2 hours). Alarm B p SR TR
systems (if set per limits in |systems (if set per limits in |27 %42 —2%¢
A2.5 and A2.6) satisfy the [A2.5 and A2.6) satisfy the
sign-off requirement. sign-off requirement OK
2 /NEETHR (B EERS) |15 2 /NIRRT R (R A )
Sz R (VI 2 /8 |2 FHtETEE— R (DA 2 /1
IHAERE). WHAS (B [IFARE). BHARY Bk
A2.5 & A2.6 5IE) e 1% |A2.5 & A2.6 §LIE) e FZL
A3.2 1.4 Monitor atmosphere generation as applicable. Generators shall be
214 B A e A AN R o continuously
3.7 monitored and
alarmed. Other
systems, such as
nitrogen-methanol
systems, may
either be
continuously
monitored and
alarmed, or sign-off NA
every 2 hours. i
TR AR
Vel HE AR
45, ANFFBEER 2
45, T DARF ARG
2 hrs TR E%.
A3.3 1.4 Monitor primary furnace atmosphere control(s) Continuous recording with  |Continuous recording with
214 EEpe R BE RS B2 02 sensors sign-off every 2 hours or sign-off every 2 hours or
3.7 each batch for processes  [each lot for processes
under 2 hours. Alarm under 2 hours). Alarm
systems (if set per systems (if set per
acceptable limits) satisfy acceptable limits) satisfy
the sign-off requirement.% |the sign-off requirementfsf 2 OK
2 /NFEC SR (RRETAE AERS) B0 (/NI ST sk (RR B AR N ) BC
BHEECEE I (D 2 /NI | RS SR — 2 (DI 2 /NEE
EFE). BHAL WEFZ |EE) YHRAGMREEZL
A3.4 14 Verify primary furnace atmosphere control method | Daily Daily
2.14 by back-up method [S5N (SN
37 [ EBIA 3-Gas AT i bk
3.8 B BR T RS )T E
A3.5 1.4 For austentizing salt baths: Salt chemistry (soluble [Daily
2.14 oxides) or decarburization on the parts shall be (S5
3.13 checked.
R IR eE s T LY E SR
JEBR AL
A3.6 14 Quench Media Process Parameters
212 EKBENESH
Temperature Continuous recording with  |Continuous recording with
SEE sign-off every 2 hours or sign-off every 2 hours or
each batch for processes  |each lot for processes
under 2 hours. Alarm under 2 hours). Alarm
systems (if set per systems (if set per
acceptable limits) satisfy acceptable limits) satisfy oK
the sign-off requirement.% |the sign-off requirementss 2
2 /NIFECER (FREAE FEIRE) B¢ |/NIFEO SR (RAE AR AERY) B¢
BHLECEE 2 (D 2 /N | RS — 2 (DI 2 /NEF
ERE). BHAR WMEFZ L) BWAR MEFZ
Quench Level 3 K il i = Continuous monitor with alarm or daily verification. OK
DU SR SR R 58S
Agitation {&#f Daily visual check, or monitor the agitation during the
quenching operation with alarm systems set at
acceptable limits. OK
H B, stV 54055 8 v BE2 s B A S 24
SKAESETIHEE.
A3.7 1.4 Monitor time in furnace, cycle time or belt speed. | Each batch Twice/shift & after any
2.14 LR AR - TEERE I s R A T [SZid change in the belt speed.
FHIR. FFREHAGHEE OK
HRN AR — .
A3.8 14 Monitor load size or fixturing or loading rate as Each batch Twice/shift & after any
2.7 applicable. B 17 Ak} & ol 2 30 F Ay R R St change in loading rate. oK

B2 FTREHAREL
HEH—R.
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A3.9 14 Quench Delay Time - Each batch Each basket for pusher-
212 Quench delay time shall be based on the time that |4t type continuous furnaces
the furnace door starts to open to the time the load where the loaded basket is
is at the bottom of the quench tank. quenched.
VKRR -
Frfieis 2 B R % A4 B BRI HE A4S KRBTy Not applicable for belt,
iEAT] shaker, or pusher furnaces OK
where parts free-fall into the
quench.
Hers R E A, tEl
— LA AR
IS, fREhET, AR
BT
A3.10 1.4 Temper Delay Time - Each batch Each load
2.12 The maximum delay time between quenching and | 77/} FF TR,
tempering shall be specified on the control plan .
and monitored. OK
[ELK EEZENF -
K FINELK Z PRI A LS [ E 21 BT
A FESE
4.0 IN-PROCESS/FINAL TEST FREQUENCIES OK/NOK/NA
. BRI SRR BB
A4 1.4 Microstructure shall be checked at a minimum Each batch Daily per furnace
215 magnification of 100x and, 400x or above 400x. itk FEGRA—RK
Microstructural visual references shall be OK
available. ZHT&& fEEIEIAFF100X - £
400X ZGLL |- 400X fiif@ s -
A4.2 1.4 Surface hardness Ziififf& Each batch Every 2 hours %/ N} oK
215 it
A4.3 1.4 Core hardness (when specified) Each batch Every 4 hours ££PU/)\Ef oK
215 EPERE (HEAER) [SEin
Ad4.4 1.4 Case depth (when specified) Each batch Every 4 hours ££PU/\Ef oK
2.15 2R (FEERE) Szin
. FREQUENCIE S K S Sh AT FT SRR
A5.1 2.12 Polymer Quench Media B2 &K NE
3.14 Concentration Jf% Daily 4 Daily 43 H NA
Cooling Curve Analysis $AIHIZRAHT Semi-annually(CE4E—%0) | Semi-annually(:f4E—2¢) NA
A5.2 212 Water Quench Media 7Ki%
3.14 Suspended solids ;% 4 Semi-annuallyCE4E—2)  |[Semi-annually(CE4E—2%) NA
A5.3 212 Salt Quench Media BHAK /-8
3.14 Analysis & Contaminants 53#7 k35447 Semi-annuallyCE4E—2)  |[Semi-annually(CE4E—2) NA
A5.4 212 Brine or Caustic Quench Media NA
3.14 BB KB Akl (Caustic)iZ X ME
Concentration and/or Specific Gravity. Daily & H Daily & H NA
JEIEIELE
Suspended solids ? IEajics Semi-annually(}:4E—2X) Semi-annually(:-HE—2X) NA
A5.5 212 Oil Quench Media 336K fT-E -3
3.14 Water content, suspended solids, viscosity, Semi-annually(:E4E—2¢) | Semi-annually(*f4E—2¢)
cooling curve, total acid, and flash point. Ok
KRy - RORERS - FERE - SaldhaR - S8k &
PAKRE
A5.6 213 Rust Preventive - Soluble Oil FJZER5$EH
Concentration [ 2x | week F§#E— 2x | week WiH#E—X NA
A5.7 2.11 Washers 3%
Concentration of cleaner ;751 LR Daily £ H Daily £ Ok
Temperature of solution (required if temperature is |Each shift 45FEZt Each shift 512
specified to be above ambient temperature).’55 OK

T AKCORE Il (8 SRAACR = 7 2R )




