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1. B8 / Purpose

RREF BERMTERIE T HR QLD AR A /A 6G 5 R % R A -l i b & TP
WHE P, WRORIEZHEIR . ERHEIR . ANEHEIR . B HEIR . BLAMERE B L A g i
G TR AT S BORARHERIZ P B3R, SEBS AR DT ) S B

This procedure is designed to standardize the in-process inspection management of each
operation in the additive manufacturing and precision cladding production of Cladding-Technology-
Shanxi-Co.,-Ltd, ensuring that the quality of flange cladding, pipe fitting cladding, steel pipe
cladding, shaft sleeve cladding, mold cladding repair, and arc additive manufacturing products meets

technical standards and customer requirements, achieving controlled management of process quality.

2. sEFASEFE / Scope

ASREFP G F T2 7] A HE LA 3 7 i R A P 8k, AR ERBR T DAk 559
5P

This procedure applies to the in-process inspection of all cladding and additive manufacturing

product production operations, including but not limited to the following business scopes:
o JEZEMESRE / Flange cladding

o EFHEIE / Pipe fitting cladding

o HNEHELE / Steel pipe cladding

o HEFHEIE / Shaft sleeve cladding

o FLEMESIEE / Mold cladding repair

o TIG K% HEJE / TIG precision cladding

o  MIG = RHEE / MIG high-efficiency cladding

o HIIIIEHHIi% / Arc additive manufacturing

o BfiEH K% / Gradient material preparation

3. BR 3% / Responsibilities

3.1 &£ 7=} / Production Department

o MTTAE TP HIFITEHERAE, BlA A TAE / Responsible for standardized operation of
production processes and cooperation with inspection work
o ST IRORS A B AE 1) K B B 2/ Timely rectification of issues identified during inspection
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HE TR R, w424/ Fill in process transfer cards and record production

parameters

w

.2 JEEEP / Quality Department

B ol E A TR, $AT P I&KS / Responsible for developing inspection plans and

executing process inspection

o HITIATICFMIHS 594 / Responsible for filling in and archiving inspection records

o I AEMMIATIF R, FEE AL E / Responsible for identification, isolation, and disposal
of non-conforming products

o TITIKATLE I GEit 40 #T 5 5t / Responsible for statistical analysis and feedback of

inspection results

3.3 BURER / Technical Department

T E % L L ZESHbRE / Responsible for developing process parameter standards for
each operation

o MTTIAL FIE AR UHERI ] 72 5121T / Responsible for developing and revising inspection criteria
o HBTHEIAR MBI 43 #T 5 ¥k / Responsible for analysis and resolution of technical issues

3.4 %4588 / Equipment Department

UTTHENR B« BRI 25 1 H 3 4E 4P 521 / Responsible for daily maintenance and
calibration of cladding equipment and additive manufacturing equipment

Jic A 1A HR O 1BE 2R S 4G Y / Cooperate with equipment status inspection during inspection

4. EB RN A EFEFF / Management Content and Procedures

4.1 TFE 4 S {3k F2 / Overall Process Inspection Flow

KSR / F B /
. RURTRE / AR BTR HERRE
TR/ Operation Inspection Acceptance
Inspection Items L.
Frequency Criteria
ST >
B/ R b Each -
SRR R RS / Raw X / Eac R, jIRnas
1 U e s o Ko HIRES T
aterial Inspection ) atc
4 B 4> / Meets
procurement



JE AT S / Pre-
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TIG HE4E / TIG
Cladding

MIG #£J§ / MIG
Cladding

J2 [B)R P 1 /
Interpass
Temperature

Control

JE G AN 2 /
Post-weld Visual

Inspection
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434} / Each piece

BFAh, Jask
BF 2 /NI IR /
Full inspection of
first piece,
inspection every 2

hours thereafter

Hitet, Jask
BF 1 /NI IR /
Full inspection of
first piece,
inspection every 1

hour thereafter

TR HESERT /
Before each

cladding layer

434} / Each piece

technical
requirements,
complete material

certificates

5 R £
RER, Rk
5. EALE /
Groove dimensions
meet drawing
requirements,
surface free from

oil, oxide scale

MR %<25%, 1§
eV R, G
$l# / Dilution rate
<25%, good weld
formation, no

defects

ST CES Ty T
1REEH 5], TR
154 / Melting
efficiency meets
standard, uniform
weld, no lack of

fusion

HFETEFRE
R, —M=150°C/
Meets process card

requirements,
generally <150°C

T, T
g, Afl. K
i, R
4% / Weld seam
flat, no cracks,
porosity, slag
inclusion,

dimensions meet
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JT ka5 /
Dimensional

Inspection

JE AL B / Post-
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I ZER ) As
per process

requirements

A} / Each piece

41F / Each piece

AEHEIK / Each
batch

4.2 18R % T84 / Pre-weld Preparation Inspection

4.2.1 A MIFE / Groove Machining Inspection

AT H / Inspection Items:

o M/ / Groove angle
o M IYRFE / Groove depth
e i1 R~} / Root face dimension
o M ISRIHHHAEE / Groove surface roughness

WAEAAIK / Inspection Frequency: £F{F7= i / Each product

H| 52 FRE / Acceptance Criteria:

drawing

¥4 NB/T 47013
FRUEEESR / Meets
NB/T 47013
standard

requirements

FEE BRI ICE
3K / Meets
technical
agreement

requirements

LIS
3K / Meets drawing
tolerance

requirements

PRy OSSR E Ry
TZER, L
¥ A FE / Heat
treatment curve
meets process
requirements,
machining
accuracy meets

standard
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=23 / Product WO fAE / Groove . FREFEFEE / Surface
#h321 / Root Face
Type Angle Roughness
L HESE / Flange
30°£2° [-2mm Ra<6.3um
Cladding
EAFHESE / Pipe Fitting
30°£2° [-2mm Ra<6.3pum
Cladding
P HESR / Steel Pipe
) 30°£2° I-2mm Ra<6.3pm
Cladding
fh B HEST / Shat
) 30°£2° I-2mm Ra<6.3pm
Sleeve Cladding
BEMEIREE /Mold  RIBEETTHR /Asper  MIEBETT% / As per Rac62
a<6.3pm
Cladding Repair repair plan repair plan

4.2.2 RE;FIERZ / Surface Cleaning Inspection
AL TN B / Inspection Items:
o 5 LFRIEN / Oil removal status
o EALJZ EERTEDL / Oxide scale removal status
o EHEUIE L / Rust condition
o IHIEEEIRIIE / Cleanliness verification
WATHAIK / Inspection Frequency: FF£F77 /i / Each product
H|5EPrUE / Acceptance Criteria: 3 1 P 20mm YEFEIN EHs . AR 8k, &
[ 75 P2 IR 3 Sa2.5 4% / No oil, oxide scale, or rust within 20mm on both sides of the groove,

surface cleanliness reaches Sa2.5 level

4.2.3 ZEACKEE / Assembly Inspection
AT H / Inspection Items:

o BERL[AIFR / Assembly gap
o fifI5 / Misalignment
o EAIMRJFTE / Tack weld quality

WATHAIK / Inspection Frequency: HF£FF7 /i / Each product
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H|5EHRE / Acceptance Criteria: JEFCAIFRAT & L2 ER, U E<BEEM 10%HA KT
2mm, ENEIERE. A FL / Assembly gap meets process requirements, misalignment <10% of

wall thickness and not greater than 2mm, tack weld free from cracks and porosity

4.3 TIG 5% HE /& T 3848 / TIG Precision Cladding Inspection

4.3.1 RESHIE / Welding Parameter Inspection

AT H / Inspection Items:

24/ EHEE MEHR / HEEHE/ BRRBE/
Parameter Pipe Fitting Steel Pipe Shaft Sleeve Mold Repair
PRI L /

80-120 100-140 120-160 80-110 60-100
Current (A)
MR /

10-14 11-15 12-16 10-13 9-12
Voltage (V)
PRI /

Speed 80-150 100-180 120-200 60-120 50-100
(mm/min)

SR / Ar
8-12 10-15 12-18 8-12 8-10

Flow (L/min)

ALK / Inspection Frequency: {44, JE4E4F 2 /N8 — IR / Full inspection of

first piece, inspection every 2 hours thereafter

HFEHRE / Acceptance Criteria: JRESHE T ZRIUETUHEN, WZE<+£5% / Welding
parameters within process card specified range, deviation <£5%
4.3.2 B2 &H|# 2 / Dilution Rate Control Inspection

R IN H / Inspection Items:

o BRI / Dilution rate measurement

o JAUR{EH / Penetration depth control
AT HAIX / Inspection Frequency: JEHESRSE G / After of each cladding layer
|2 BHE / Acceptance Criteria:

ZmE! / Product Type FIEFEER / Dilution Rate Requirement

fiit J&5 i HE 45 / Corrosion-resistant Cladding <20%
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i 5 HE 45 / Wear-resistant Cladding <25%

1 B B HEHE / Mold Repair Cladding <30%

4.3.3 [REERE I ET / Weld Formation Inspection

AT H / Inspection Items:
o JELETERE / Weld width
o JR4%EE / Weld height
o JREERHFELSE / Weld surface flatness
o JEEETIVEAVEFE / Weld transition smoothness
WAL / Inspection Frequency: &2 5815 / After of each cladding layer
H|5EPrUE / Acceptance Criteria: 1R42T5E5], mEMA L2ENR, REFE, IR
W, B, RIGE. 198 / Uniform weld width, height meets process requirements, flat surface,

smooth transition, no undercut, lack of fusion, or weld overlap

4.4 MIG BN T84 / MIG High-Efficiency Cladding Inspection

4.4.1 1EES IS / Welding Parameter Inspection

AT H / Inspection Items:

E IR / Pipe MEHEIR / Steel MEEHE/

B3/ Parameter | JE=/2 / Flange

Fitting Pipe Shaft Sleeve
SR EZ LA / Current
200-300 220-320 250-350 180-280
(A)
SRS /
22-28 24-30 26-32 20-26
Voltage (V)
KL TR | Wire
4-6 5-7 6-8 3-5
Feed (m/min)
AR E / Gas
15-20 18-22 20-25 12-18

Flow (L/min)

ALK / Inspection Frequency: {4k, JE4E4F 1 /MEFKAE— IR / Full inspection of

first piece, inspection every 1 hour thereafter
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H|FEHRHE / Acceptance Criteria: JEESHIE LZRIETEHAN, WZE<+5% / Welding

parameters within process card specified range, deviation <£5%

4.4.2 IEBUIRER T / Deposition Efficiency Inspection
AT H / Inspection Items:

o JAHUHE / Deposition rate

o JAEUCR / Deposition efficiency

o FEIFIH# / Material utilization
WA / Inspection Frequency: 2 /NP IS — K / Inspection every 2 hours
H|EHUE / Acceptance Criteria: JAEUSCE>90%, MEFIFHRFFE L EE R / Deposition

efficiency >90%, material utilization meets process requirements

4.4.3 B3 HE B E / Automated Cladding Inspection
AT H / Inspection Items:

o ML NELIEFSEE / Robot trajectory accuracy
o JRIEILZA / Torch orientation
o IREZKSEE / Tracking accuracy
ALK / Inspection Frequency: FFHEIKAT— K / Inspection once per shift
H|5e b / Acceptance Criteria:  FUEFEEE<+0.5mm, SMRERERFE LT EER, REREE

<+0.3mm / Trajectory accuracy <+0.5mm, torch orientation meets process requirements, tracking

accuracy <+0.3mm

4.5 28] ;8 EE R K / Interpass Temperature Control Inspection

4.5.1 ;BEN & / Temperature Measurement

AT H / Inspection Items:
o JZ[E)JRE / Interpass temperature
o TH#EJE / Preheating temperature
o Ja#JEE / Post-heating temperature
ALK / Inspection Frequency: &F)ZHEIE AT & / Measurement before each cladding
layer

HJ5EFFE / Acceptance Criteria:

31248 / Base TR / Preheating EE);2 % / Interpass EHGERE / Post-
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fitX / Carbon Steel 100-150°C <150°C 200-300°C
5444 / Low Alloy
150-200°C <200°C 250-350°C
Steel
ANEEAR / Stainless Steel 100-150°C <150°C 300-400°C

4.6 18 F5 5 WA EE #4 / Post-weld Visual Inspection

4.6.1 S IERBEHETE / Visual Defect Inspection
AT H / Inspection Items:

o R4/ Cracks

e SfL/ Porosity

e &y / Slag inclusion

e %3l / Undercut

o KJA&H / Lack of fusion

e JRJ¥ / Weld overlap

o Killk / Spatter
WAEAAIK / Inspection Frequency: #F{F= i / Each product
H| 52 FRE / Acceptance Criteria:

ERPERE / Defect Type RIFFEE / Allowable Level

2447 / Cracks AV / Not allowed

HALEA<Imm, [A]FE>3 f5fL1% / Single pore

diameter <Imm, spacing >3 times pore diameter

S 4L / Porosity

K <Smm, [A]#E>10mm / Length <5mm, spacing

>10mm

& / Slag Inclusion

. RE<0.5mm, KJE<10mm /Depth <0.5mm, length
121 / Undercut

<10mm
F¥54 / Lack of Fusion AN / Not allowed
J&9% / Weld Overlap 151 <1mm / Height <Imm

10—
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4.6.2 R~& / Dimensional Inspection

AL TN B / Inspection Items:

F=mE! / Product Type ¥&EINH / Inspection Items AZEZER / Tolerance

HERRIRIE L SN T

1525 HEIR / Flange Cladding £0.5mm. +0.3mm. <0.Imm
i)
P HELRE / Pipe Fitting Cladding HRZEE. AR, K& +0.5mm. +0.3mm. £lmm
W HESE / Steel Pipe Cladding HIRZERE . MR KB +0.5mm. +0.5mm. +2mm
1 HELR / Shaft SI i
WIS T / Shaft Sleeve MR RIS AR K +0.3mm. +0.3mm. =lmm
Cladding

HLAHEIE S / Mold Claddin ‘ ‘ ‘ .

¢ ISR, AR FEP4E 3K / As per drawing

Repair

WAEAIK / Inspection Frequency: #F{F7= i / Each product

4.7 TSI A / Non-Destructive Testing Inspection

4.7.1 BT / Magnetic Particle Testing

AT H / Inspection Items:

o RIMZELL / Surface cracks
o JUTFRIH G / Near-surface defects

ALK / Inspection Frequency: 1% T 2125k, —RRf / As per process requirements,

generally each piece

H|EPRUE / Acceptance Criteria: 75 NB/T 47013.4 brefEEER, Ao vrgetEshifs, FEE
SRFE AR ETE 52 / Meets NB/T 47013.4 standard requirements, no linear defects allowed, circular

defects evaluated per standard

4.7.2 BERM / Penetrant Testing

AT H / Inspection Items:
o RIMJT I HRH / Surface opening defects
WAARIX / Inspection Frequency: 1% 1. 23K / As per process requirements
H et / Acceptance Criteria: 75 NB/T 47013.5 b ZE3K / Meets NB/T 47013.5

standard requirements

11—
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4.7.3 BB AWM / Ultrasonic Testing
AL TN B / Inspection Items:

o NPBERRA / Internal defects
o 25458 / Bonding strength

WAEAIK / Inspection Frequency: 1% 1.2 %>R / As per process requirements

| 5E bR / Acceptance Criteria: 75 NB/T 47013.3 brifEER, SFEEHAHILI /
Meets NB/T 47013.3 standard requirements, defect level not exceeding Grade 11

4.8 T8 EERTIHE / Hardness Testing Inspection

4.8.1 FEE M & / Hardness Measurement

AT H / Inspection Items:

o MEJRJEMFT / Cladding layer hardness
o JIVEIXf#F / Transition zone hardness

o RIMT#F / Base material hardness
AEAMIK / Inspection Frequency: F{F7= i / Each product

H| 52 FRE / Acceptance Criteria:

WIEEREE / Claddin
F=m#EA / Product Type = & TEXTEE / Transition Zone
Hardness
iy % HE M / Wear-resistant 500-650HB 350-500HB
i & i HEAE / Corrosion-resistant 200-300HB 180-250HB

T H AR EK | As per technical T3 RELR / As per technical

25 / Mold Repair
requirements requirements

4.9 [ AL B T A / Post-treatment Inspection

4.9.1 HUEIBREE / Heat Treatment Inspection

AT H / Inspection Items:

o JN#JESE / Heating temperature
o {RIRIIH] / Holding time
o AHIESE / Cooling rate

12
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o AL ZE / Heat treatment curve

AT HAIX / Inspection Frequency: HF#t{X / Each batch

HRE PR / Acceptance Criteria: #HUCPESHF A T ERER, REME<E10°C, {RiF
FoJ ) ff 25 <£5% / Heat treatment parameters meet process card requirements, temperature deviation

<+10°C, holding time deviation <+5%

4.9.2 HLAN THE / Machining Inspection
R IN H / Inspection Items:

e JII¥5/¥ / Machining accuracy
o KHFIAEE / Surface roughness
o JUfIAZ / Geometric tolerance
WREAMIK / Inspection Frequency: 451477 i / Each product
HRE PR / Acceptance Criteria: 75 EIAUEARER, R ZIAE] Ral.6um 55 &
iR / Meets drawing technical requirements, surface roughness reaches Ral.6um or higher

requirements

5. k12 5F5r1R / Inspection Records and Identification

5.1 AT ICFE R / Inspection Record Requirements

AN RS NSEIAS (L idsk 3R ) / Inspectors shall truthfully fill in the "Process

Inspection Record Form"

o URWAASE: PR, MRS TR KRIH . SEEE. HESR. i
A J&AEHT ] / Records include: product name, specification model, operation name,
inspection items, measured data, judgment results, inspector, inspection time

o UM T IEIEMT . B UG . ANTFIRIC/ Records shall be clear, data accurate, and no
alterations allowed

o KT IC S RAF IR A/ F- 72 i i 774y / Inspection records shall be retained for no less than

the product service life

Ul

2 P2 PR IREESR / Product Identification Requirements

B i N E A ME— AR R / Each product shall have a unique identification
PRRNAEHE: Mg TFIRE . f% R3S / Identification includes: product number,

process status, inspection status

13—
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o  FRIARIEMT. ZE[E . A ZMiTE / Identification shall be clear, firm, and not easily it 7%

6. FEEMALER / Non-conforming Product Disposal

6.1 A& 5 ¥$I5E / Non-conforming Product Determination

A R IANF & I ARAERRI =, HE N ASE i / Products found not meeting

acceptance criteria during inspection shall be determined as non-conforming products

6.2 A& MALEFRFE / Non-conforming Product Disposal Process

TRIEERIT] / Responsible

Department

3R / Step A2 / Content

FRIREB S / Identification and

=

T / Quality Department
isolation

X JRER. BIARER. HEreHs/
NE#FH / Non-conformance SRR : :

2 . Quality, Technical, Production
review
Departments
Qb B 77 Z i) 3E / Disposal plan L
3 - posap $ AR / Technical Department
development
4 IR T.i& 1% / Rework and repair A 7230 / Production Department
5 HHTRLES / Re-inspection Jii &3 / Quality Department
6 1E3% 94 / Record archiving Jii & / Quality Department

6.3 IR TIR{EZEK / Rework and Repair Requirements

o IRTIRMERTLAHEIR TiRET 2 )% / Rework and repair process plan must be developed
before rework and repair

o IR TIRMEJG AN Fridt AT AL / Re-inspection must be conducted after rework and repair

o [A]—HBALIR TIRABIRECAGHELT 2 X / Rework and repair at the same location shall not exceed

2 times

14
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7. 5B FE#% / Supervision and Assessment

7.1 8K B IS E / Inspection Quality Supervision

o BRI AN KL K AT A, A B AT 20% / Quality Department shall conduct
random checks of inspection records monthly, with a sampling rate not less than 20%

o NP H R I ) R A IS A TE, 7 1R SR ) E & AR / Timely correction of issues found
during inspection to prevent recurrence of similar issues

o XA A BT E WIS, AT HLAE / Regular training for inspectors to improve

inspection skills

7.2 Z8%¥5%5 / Assessment Indicators

E1%INE / Assessment Item B#R{& / Target Value %85 / Assessment Period

AT 1K1 7€ % / Inspection

>98% H £ / Monthly
plan rate
1K1 % 5 #E 2K / Inspection
EATE = >99% B / Monthly
record completeness rate
IS ] 70 % B BE 402 / Timely
rectification rate of inspection 295% HJE / Monthly
issues
TP —IRE M2 / First-pass
= p >95%, H JE / Monthly

yield rate of processes

8. ffi ] / Supplementary Provisions

8.1 #8X 304+ / Related Documents

o (IREETZHAE) / Welding Procedure Specification

o (JHEKICHMAE) /Quality Inspection Procedure

o (AEMIIEHIFERF) / Non-conforming Product Control Procedure
o (WAL LRIFMAL) / Equipment Maintenance Procedure

15—
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8.2 X123k / Related Records

o (LJFiKIIc*3R) / Process Inspection Record Form

o  (INAEHMMALEH) /Non-conforming Product Disposal Form
o (IRTIRMEILHEFE) /Rework and Repair Record Form

o (W& AEMICEE) /Equipment Inspection Record Form

8.3 {4+E1T / Document Revision

KR TR R ETT, BORMIE A, BB {8 5 S2HE / This procedure shall
be revised by the Quality Department with cooperation from the Technical Department, and

implemented after approval by the Management Representative

8.4 £ HHj / Effective Date

AFEFF H KA 2 HAS A2 / This procedure shall take effect from the date of issuance

NAEEHI/E B / Document Control Information

I H / Item A% / Content

AES S / Document No. CLADDING-ITP-025

HESEAE 7= T I8 F2 7 / In-Process Inspection

Procedure for Cladding Production

N AF4FR / Document Title

[RA 5 / Version A0
%t / Prepared by Jii &3 / Quality Department
H# 1% / Reviewed by Hi AR B / Technical Department
it / Approved by B H 5 /83K / Management Representative
JAi H# / Issue Date 2024 4 /2024
SEjis H 8 / Effective Date 2024 4 /2024
T / Footer
RS / A ULRS / Page X / Total Y
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