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1. B #J Purpose

Ay HEEG TR (TP BAEMYERFE THAR (L) AR FER B ZHER T H &
RIS IR, FONESHER . AR IR MR MR AR B R ETE
AP RS IE . HEEERL . YU TSR BCAT R & 1S09001 i & 45 PRLAK £ 2K
BRI .

This Inspection and Test Plan (ITP) is established to standardize the quality control procedures
for mold repair cladding projects at CLADDING-Technology-Shanxi-Co.,-Ltd, ensuring that
dimensional measurement, cladding layer inspection, machining and final acceptance stages comply
with ISO9001 quality management requirements and customer technical specifications for flange
cladding, pipe fitting cladding, steel pipe cladding, shaft sleeve cladding and mold cladding repair

processes.

2. sEASE [ Scope

A TP & T Aw A ¥ MR H S SR G0 H , AR EAR T

This ITP applies to all additive manufacturing projects involving mold cladding repair,
including but not limited to:
o JREARIAM R R HHEIEIEE Cladding repair of injection mold cavity surfaces
o JREEH HAMERLEANHEIR 551k Cladding strengthening of die casting mold hot-work tool steels
o PEALE T] OB SR Cladding repair of stamping mold cutting edges
o HIEMI A HEIEFH1E Cladding remanufacturing of forging mold forming surfaces
o KABLE JFHBEEHX I TIG/MIG HEEE R TIG/MIG cladding repair of localized wear areas

on large molds

3. BR 5t Responsibilities

3.1 i EEEER Quality Management Department

o fTIAITP W4mthl. 1&1] 5f# R Be responsible for the preparation, revision and interpretation
of this ITP

o  HLUGHE N B iRl 575 4% Organize qualification training and assessment for inspection
personnel

o INEEATIGI T HIHAT I Supervise the execution of each inspection stage
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RIS IC R 5 iR & Compile inspection records and quality reports

3.2 HUREB Technical Department

o HIEMEIRE T2 SE S5 IE Develop cladding process parameters and inspection standards
o IRMEEEE FIRTT 5 E4R Provide mold repair technical solutions and drawings

o HIZIREE L ZTVFE T Review welding procedure qualification reports

o fEVLSGIGITFE A AIH AR 7] 7 Resolve technical issues during inspection

w

3 EF"EB Production Department

o T ZELRPATHEIAE ML Execute cladding operations according to process requirements
o MCAKL N AT IEFERL LS Cooperate with inspectors for process inspection

o o AEEIEFEH OS2 Record key parameters during production

o MIAEREEHEATAR N 5% Identify and segregate non-conforming products

3.4 } 56 B2 Inspector

o JEAITP ERPAT & T L Execute inspections as required by this ITP
o WSS KU 1C 3¢ Truthfully complete inspection records

o RIMAEHIN S R Report non-conformities promptly

o ZEPRIIG W £ 55 H Maintain inspection equipment and measuring tools

4. BEIE RN EEFERF Management Content and Procedures

4.1 K% 2 5 % Inspection Process Overview
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4.2.1 12 HI R~ Il & Pre-weld Dimensional Measurement

K56 B i) Inspection Purpose:
TN R B B A RSP R B 2R, AMER T 2RI HE R .

Confirm that the mold base material dimensions meet repair requirements and provide baseline

data for cladding process.
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6 H Inspection Items:

TR fls 6 R~ HPESAEE TR +0.10mm AR R AL
B 4 [X 3R 1BE 7 RER +0.05mm RER/THE
R L R A 1 1 B2 GB/T 1184 0.05mm/100mm ST BEAX
e NE &P E 4R B R +0.05mm A INA N
LK/ B & PR 4R B R +0.20mm = ARER I AL

K FEFF Inspection Procedure:
1 BB RIS I EAN R & b, B ORIR M R e Hfih

Clean the mold and place it on the measurement platform, ensuring stable contact of the

reference surface
2. AFHH S ARARII S U BLE A OCBHE s AT &, BRI RES. A, O E %

Use CMM to measure key feature points of mold cavity, including cavity profile, parting surface,

core position, etc.
3. REESA X EGEHAT IR BE I B, A HER R E TR
Measure the depth of worn areas to determine cladding allowance requirements
4. CEPArANEEE, 5RIAKAREEE T EHTX
Record all measurement data and compare with original drawings or repair specifications
5. Gl ET RO E R, ARONHEIR T 22 H00E KR
Prepare pre-weld dimensional measurement report as basis for cladding process parameter

setting

4.2.2 #18 J5 R~T | & Post-cladding Dimensional Measurement

K5 H i) Inspection Purpose:
IGUEMEIR ERSFRFE L2 ER, NEENUIN LI R &N

Verify that cladding layer dimensions meet process requirements and confirm allowance for

subsequent machining.

3T H Inspection Items:

RBTE R Sy

bii ¥ CY Y =N TR +0.50mm/-0.00mm T RARE
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HE S (X e 46 B R~ TEMEER +0.30mm = AR BRI L
AR 2R T T T2 E R 0.20mm/100mm SPTH EAX
ER 2 5 R IV X
e 'ﬂf”ﬁ & TEMEIR +£0.20mm R R
P LR R~ AR 4 TEMFEER +0.50mm = ARBRIN R L

KIS FEFF Inspection Procedure:
6. HEIRSERE, TBRRIRE. RIRSER I A

After cladding , remove slag, spatter and other surface impurities
7. ff LR E=ERE, 7 RS

After workpiece cools to room temperature, perform dimensional measurement
8. T 70 REGR B R EHEAR 2R, A XD IE 3

Use micrometer or depth gauge to measure cladding layer thickness, at least 3 points per area
9. s = A BRI B AL HE AR DX S5k R E AT 41 8 D0

Use CMM to scan and measure cladding area profile
10. X FEARAT S HEAR G R8s, THE RS At

Compare pre-weld and post-cladding dimensional data to calculate dimensional change
L1 & Rl HEAR J RO A o

Prepare post-cladding dimensional measurement report

4.3 ¥12 EH% Cladding Layer Inspection

4.3.1 5} AL Visual Inspection
K5 H ¥ Inspection Purpose:
R A HEIR 2R, A ORISR WA Ik BE A SRR
Inspect cladding layer surface quality to ensure no defects affecting service performance.

K3 FR7E Inspection Criteria:

K IHRLL ANFVF HW/ OB (10 5
HA£<1.0mm, 100cm? A48 3t
Fr R Bk B
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R A FOVF ERIWI N
gl RIE<0.5mm, KAE<S0mm EEVAIN
KIS A FOVF ERIWI N
HEN 2 22 THHURE B2 Ra<125um R 2 AY
YT = /#<1.0mm HAL/ER

K FEFF Inspection Procedure:
12. 778 2 1) B RC BN TG FHTIE &, Stk AIKT 500lux
Inspect under sufficient natural or artificial light, with intensity not less than 500lux
13. 56 A A PE TR 300-600mm, LA 10°-30°ff B W4 HE L2 K
Inspector stands 300-600mm from workpiece surface, observing cladding layer at 10°-30° angle
14. X ATBE X IAE ) 10 R BOR B EA T S B 72
Use 10x magnifying glass for auxiliary inspection of suspicious areas
15, XPRBUBREEBEATARIC . e, FFPRAlE 5 50 5 SEALn T
Mark and record discovered defects, assess whether they affect subsequent machining
16. il SMULAR 560 %

Prepare visual inspection record
4.3.2 EEERL Hardness Testing
136 H ¥ Inspection Purpose:
BOIEHE IR A AP B 2K, B DR 2 5 O T BE e

Verify that cladding layer hardness meets design requirements to ensure wear resistance after

mold repair.

K3 HRHE Inspection Criteria:

HARHR 2R BEER Mk %

o B P R HE AR HRC 50-60 I A HENR 2R IH

B S S HER R HBW 350-450 A1 FbE HENR )2 2R IH

BREL S GHER R HBW 250-350 A1 FhE i HENR 2R IH

BRAG A UL 18 5 HE 22 HV 1000-1500 Y B 2 HENR )2 2R IH
SRR T RER 5 HERR 2 2 ) 1% /A IR X
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KIS FEFF Inspection Procedure:
17. HER R AN iR 5, SR I ATIT AL B, A PR T %
After cladding layer cools to room temperature, grind test surface to ensure flatness
18. AR HE AR AL} ST 06 15 3 A A B2 T VA AR R
Select appropriate hardness test method and scale according to cladding material type
19. EHEIRZR MBS 3 A s, B KA T 5 AT
Distribute test points evenly on cladding layer surface, at least 5 test points per area
20. FEHENR B 5 BERA I DX HEAT S0 B IS, 80 8 AR 3R
Perform hardness gradient test in cladding layer and base metal transition zone to determine

dilution effect
21, LR SRR, o R E A

Record all hardness test data, calculate average and range
22. G B LA DI 41 5

Prepare hardness test report

4.3.3 TR Non-destructive Testing

¥ 56 H i) Inspection Purpose:
AL HE A J2 A BTSSRI i DR o 36 A Mo T 5K
Detect internal defects in cladding layer to ensure cladding quality meets service requirements.

K3 FR7E Inspection Criteria:

Wik R (MT) I AL R TR MT-1 2% TRELE IR
BiER (PT) KT FIER G PT-1 % I AL RTVN
A A (UT) RN UT-2 % BB 2 <P2mm
SR (RT) WAL, A RT-2 % BRI

K FEFF Inspection Procedure:
23, HRAGHEIR Z AR JE 08 6538 R Jo Bk il 77 2%

Select appropriate NDT method according to cladding layer material and thickness
24. PR R R HAT AL HE, B iRR TS . P
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Pre-treat cladding layer surface to ensure clean and flat detection surface
25, FAHRARESEAT IO A, 78 a4 B HE R X 3

Perform NDT operations according to relevant standards, covering all cladding areas
26. XK A IR SRIEHEATIEE , 58 2 15 7 E kAT R 2

Evaluate defects found during inspection to determine whether rework is required
27. Gl IR, PSR E s E

Prepare NDT report with defect location diagram

4.3.4 F B2 L Dilution Rate Inspection
K56 B i) Inspection Purpose:
PEHIHEIR SRR, BRI SE M R RE AN B BEA I FE A o

Control cladding layer dilution rate to ensure cladding material properties are not excessively

diluted by base metal.
K36 AR HE Inspection Criteria:

TIG HEfE <15% ST
MIG HEf <20% ST
HA BN 1 i ik <25% SAH AT

KIS FEFF Inspection Procedure:
28. MHEIRRAME LRI SR, SE IR E SR

Cut metallographic specimen from cladding test piece, including cladding layer and base metal

interface
29. XHAFEREA TR . WRES. M. & ihkbeE
Embed, grind, polish and etch the specimen
30. 7EgAH RS N SR Z 56 A, U EMRR
Observe cladding layer and base metal interface under metallographic microscope, measure
dilution depth

3L HHHEMRER: MRER = BRI / HEIR R EESE x 100%
Calculate dilution rate: Dilution rate = Dilution depth / Total cladding layer thickness x 100%
32. g R R R A IR 1R

Prepare dilution rate inspection report
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4.4 HL.hN L% Machining Inspection

4.4.1 LN TR & L6 Pre-machining Preparation Inspection

K5 H ¥ Inspection Purpose:
FHEIR RS NI TER, #E SRR & .
Confirm cladding layer condition meets machining requirements and develop reasonable

machining plan.

K360 H Inspection Items:

HERR SR AL S 1k % Z<10HRC T Wi
IR R TR P/l RN & H ALK
IR R R 2 LER R
R AR DR A SELF TR H AL R

4.4.2 L0 LT FRHEL In-process Machining Inspection

K5 H i) Inspection Purpose:
WMV TSR E, R TS5, B4 hn TEWE .

Monitor machining process quality to ensure reasonable machining parameters and avoid

machining defects.

3T H Inspection Items:

BEImE BHRE IR wWr5E

KT FIRIIL AR 0.5 KN TR RRIFHR
1.0mm
KT R R BB R KT R = A
T AT RLBERE Ra<3 2um KN TR BRI
LA & <0.10mm s = AR FRI
TIRER S ER L B Lk

K FEFF Inspection Procedure:

10—
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33 MINDSERUR, WO R BT E, BRI LR E
After rough machining, measure key dimensions to confirm finishing allowance

34, RLERRS, FErER AN LT RN R
During finishing, perform dimensional inspection after each operation
35. MINLIERUG, A FH = AR I ST AT 4 1 RO A
After finishing , perform comprehensive dimensional inspection using CMM
36. A FREURE P2 ASCRSL I o 3 o R A 158
Use roughness tester to inspect machined surface roughness
37. XFINLJE AR GEAT A BRI, SN LA SR AT
Perform deformation inspection on machined mold, compare with pre-machining data
38. Zh LN CAR GG AR o

Prepare machining inspection report

4.4.3 §Lin I j5 R~F & Post-machining Dimensional Measurement

¥ 56 H ¥ Inspection Purpose:
BRAEATL N T 5 B RO A B2 i 2 Ao K

Verify that machined mold dimensional accuracy meets service requirements.

6 H Inspection Items:

R R 5 R~ KR +0.02mm ZARFR IR AL
W& T R = B AR +0.01mm ZARFRIIE AL
RO KR +0.02mm ZARFR IR AL
oy B T~ R GB/T 1184 0.02mm/100mm - REAX
RS AL % ) E 4R Ra<l.6pum RS FEAY
BER SRS EgRl ES +0.05mm ZARFRIIE AL

4.5 AWK Final Acceptance

4.5.1 3 W =4 Acceptance Conditions
W EAS ST HELR I H 3l /2 DL 25 HRE 5 Al AT A 50

11—
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Final acceptance can be performed only when the mold repair cladding project meets the

following conditions:
39. FrARER T H s, Ageg BTG A ITP 2R
All inspection items have been completed with results meeting this ITP requirements

40. ANEHKINC5E IR B H TR I S 4%

Non-conforming items have been reworked and re-inspected qualified
41. Prateiic s e .

All inspection records are complete and accurate

42, REANIER, o S5iEEE

Mold surface is clean, free from oil stains, rust, etc.

4.5.2 I Y& B Acceptance Items

ZRE RT R a5 P B AREDR AR RRIN
2 SR Fra TEER g i
3 TR A P Pt AR E R FELRE FEAX
4 AL P/ AN H AL 2
5 T B 1 e FEEr 2R i 5 X 5
6 A BERL TERFF A S

4.5.3 I U5 F2FF Acceptance Procedure
43, R H A SR ARSI, BAFHISERTS M

Quality Management Department organizes final acceptance meeting and notifies relevant

departments
44. f s e AL IR IR AR, R R il
Inspector reports inspection results to acceptance team and presents inspection records
45. SR BT IR, BIABTRIRES
Acceptance team performs physical inspection of mold to confirm quality status
46. XTI R IR R REAT 0 5%, B E AL BT 5
Record issues found during acceptance and determine treatment plan

47. Bl E R a, gl ARy, AR AN AT A

12—
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After acceptance qualification, prepare final acceptance report and obtain signatures from

relevant personnel
48. BT %, RIS A AR Do B A

Deliver mold to customer along with relevant quality documents

5. IS B #E #% Supervision and Assessment

5.1 #4215 Inspection Quality Supervision

Joi B BEARE H XA ITP AT IS HLEEAT B A, H A& LT NE

Quality Management Department conducts monthly supervision and inspection of this ITP
implementation, focusing on the following:
o KEISICSRIE T M. SEHE. YR Inspection records are timely, complete and accurate
o RIS BB IEA ITP ZRPUTHEEE Inspectors execute inspections as required by this ITP
o KNI e RAEMHUER JIA N Inspection equipment is within calibration validity period

o  AEHEA B Z S HITE Non-conforming product handling is standardized

5.2 Z1% PR Assessment Indicators

EHmE B#rE ERAM

(AW S 100% R
forge: K Inf 2 >95% HRE
&R <1% R

— IRBIE R % >98% HEE

K I6 B AR AMER 100% FE

6. Bft ] Supplementary Provisions

6.1 8% X ¥4 Related Documents

e CLADDING-QP-001 Jii & F it Quality Manual
e CLADDING-WI-015 HE/E T Z##% Cladding Process Specification

13
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e CLADDING-WI-023 Jofhifer i k45 5+ NDT Work Instruction
e CLADDING-FR-011 #5515 3% Inspection Record Form
e CLADDING-FR-012 45 k45 Final Acceptance Report

6.2 i 3% Record Forms

CLADDING-FR-011-01 PRFT RS B 7 it 75 i 1]
CLADDING-FR-011-02 HESR 5 R I & d sk 7 it 75 i 1]
CLADDING-FR-011-03 VIR L ATV 7 it 75 i 1]
CLADDING-FR-011-04 A o 0 41 7 it 75 i 1]
CLADDING-FR-011-05 ToA A MR 15 7 it 75 i 1]
CLADDING-FR-011-06 U A 56 4 7 it 75 i 1]
CLADDING-FR-011-07 AR & 7 it 75 i 1]

6.3 f&1TiC3¢ Revision History

2025-01-01 EIR ARG RS

=

MEREERRR: IR, REFATAEEH
Document Control Mark: Controlled Document, Do Not Copy Without Permission
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