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1. B8 Purpose
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This inspection and test plan is designed to standardize the multi-layer multi-pass welding
control, dilution rate detection and non-destructive testing work during the thick-walled pipe
cladding operation of CLADDING-Technology-Shanxi-Co.,-Ltd, to ensure that the cladding layer
quality meets the design requirements and relevant standards and specifications, and to provide
reliable quality assurance for precision cladding services such as flange cladding, pipe fitting

cladding, steel pipe cladding, and shaft sleeve cladding.

2. 5E 3G F Scope of Application

ATHRIE T A AR H TIG HESR A MIG HEAR T 23047 5 B HE AR M A 4 i 72 ot B4
i, BIEEART LU e
o VLEMEJE (Flange Cladding)
EEHESE (Pipe Fitting Cladding)
EHEIE (Steel Pipe Cladding)
HEE W (Shaft Sleeve Cladding)
HEEMEIRES (Mold Cladding Repair)

This plan applies to the whole process quality control of thick-walled pipe cladding operations
using TIG cladding and MIG cladding processes, including but not limited to the following products:
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e Flange Cladding

e Pipe Fitting Cladding
e Steel Pipe Cladding

e Shaft Sleeve Cladding
e Mold Cladding Repair
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3. BR 7t Responsibilities

2B071/Ba AL Department/Position R Responsibilities
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preparation, revision and
interpretation of this
plan; organize and
implement inspection
and testing work; record
inspection results and

issue inspection reports

Responsible for
executing cladding
operations according to
process requirements;
cooperate with
inspectors for process
inspection; rectify non-

conformities

Responsible for
developing cladding
process specifications;
determining process
parameters; providing

technical support

Responsible for
maintenance of welding
equipment; ensuring
testing equipment is in

good condition
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4. BEIE RN EEFERF Management Content and Procedures

4.1 K46 5% 72 Inspection and Test Procedure
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4.2 Z = Z B MR PEHIZE K Multi-layer Multi-pass Cladding Control

Requirements

4.2.1TIG 12 £ E 281 H TIG Cladding Multi-layer Multi-pass Control

EHmE

Control Item

BRARER

Technical

Requirements

FEE HLR

LN

FoH L

RIS AR R

T ) B

JZ 1B

FiFe

Welding Current

Welding Voltage

Welding Speed

Shielding Gas Flow Rate

Interpass Cleaning

Interpass Temperature

Dilution Rate Control

FR PR 12 R B S o
—f% 80-160A

— % 18-24V

AR s i B 2 T SR 45 ol
—f#% 100-200mm/min

EAIRE 10-15L/min

g

BN T B E AN
Kk

FHILE 150-250°C 0 [
W

BEIEMRER<15%

Determined by pipe
diameter and wall
thickness, generally 80-
160A

Generally 18-24V

Controlled according to
dilution rate
requirements, generally
100-200mm/min

Argon flow rate 10-
15L/min

Clean slag and spatter

after each pass

Controlled within 150-
250°C range

Dilution rate per layer
<15%

4.2.2 MIG ¥12 %2 E %8 #% MIG Cladding Multi-layer Multi-pass Control

EHmE

FEIZ HLUR

Control Item

Welding Current

BRARER

FR PR 12 R B JE 1 o,
—f% 180-300A

13—

Technical

Requirements

Determined by pipe

diameter and wall

thickness, generally 180-

300A
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yCEPNN Welding Voltage — % 24-32V Generally 24-32V
Controlled according to
MR IS B R ), — deposition efficiency,
SRR Welding Speed ) P Y
% 200-400mm/min generally 200-
400mm/min
. EAEBRASMAME  Argon or mixed gas flow
PRIP AR & Shielding Gas Flow Rate s " £ . .
15-20L/min rate 15-20L/min
NV, . R SRR 5 B B A AN Clean slag and spatter
S EINEEE Interpass Cleaning .
Kk after each pass
. PEHITE 150-250°CHt Controlled within 150-
J= A Interpass Temperature
] 250°C range
. o = Dilution rate per layer
Wi R R 45 Dilution Rate Control EMREHE<25%

<25%

4.3 B AWM A 3% Dilution Rate Detection Methods

4.3.1 £+8;&K I Metallographic Method

1. fEMEIRSERE, MR Z A S AR

2. WBELITEE. Wb, JEMUE, 76&AH BB T e

3. MEMEARE 5 B AR A R A IR R FE

4. HHEHRRR: FBRR=8MBENE/ (MBS + HEMEE) x 100%

4.3.2 FiE 5 ER I Spectral Analysis Method
5. XTHESR EHT IR E IS T

6. JEIS BRI LR SRR W R R R

7. BUMBREILRSTEIXNMNRLR

8. THHESLPRMRE R I 5 BT R XS

4.4 TN ER Non-destructive Testing Requirements

4.4.1 ¥ M EF#L Detection Timing

RMKAE | Testing Type | AR Detection WWEEH | Testing Ratio

Timing

14
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Visual . After each
AUk A . JRAE R 100% 100%
Inspection layer
. Radiographic After heat s . As per design
SHAR RT o P BAER per et
Testing treatment requirements
R 7 AR Ultrasonic After heat
R : P 100% 100%
UuT Testing treatment
. . Magnetic After heat
FEK AT MT aia PN 100% 100%
Particle Testing treatment
. . Penetrant After heat
BN PT , AL 5 100% 100%
Testing treatment

4.4.2 &4 Acceptance Criteria

BASILESR Single pore diameter
AL Porosity <1.5mm, %Sl <1.5mm, dense porosity
FH<5% area <5%
. KEE<Smm, HE Length <5mm, depth
Je Slag Inclusion - - J o
<Imm <lmm
KIGH Lack of Fusion ARV Not allowed
R Crack ARV Not allowed
vl Undercut RFE<0.5mm Depth <0.5mm

5. IS B #E #% Supervision and Assessment

5.1 K2R B Inspection Record Management

PR Sl id R e aE e, e, RINIHY

(L AR LR PN R = i/ b R B DN AR
*ﬁ%iﬂ%%ﬁ/ﬁﬁBEK”\?ﬁLuuﬁﬁﬁ% fir 341

RIRIC RN A HI. RS A G RIRUTH . ISR HIEL R

15
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5.2 A& f %] Non-conforming Product Control

o  RIAETIR, SLRIFIEA AR
o HEAGHMIE, WANAEHE
o HECREBIIHIEREZ TR

o IRMEJEEHTHEAT ARG I

o AEH TR AR IR

5.3 Z1% R Assessment Indicators

Assessment Assessment
BH¥rE Target Value
Item Period

First-time
— IR E
= Inspection Pass >95% >95% HEE Monthly
Rate
. Dilution Rat
MRERER G e
e Control Pass >98% >98% HEE Monthly
Rate
Todider & kg
= NDT Pass Rate >95% >95% HEE Monthly
Inspection
For By 1ol 3% 5 B Record
100% 100% HE Monthly
K Completeness
Rate

6. Bfft ] Supplementary Provisions

6.1 83X 344 Related Documents

e CLADDING-ITP-001 Jifi # HL A R SCA R I FE 7
e CLADDING-ITP-002 #8: T. 2 HiFE & FLAE /7

e CLADDING-ITP-003 JC 154 il & 3 L

e CLADDING-ITP-004 A5 #5 fib 42 il F2 7

e CLADDING-ITP-005 #5610 5 & B L P

16 —



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

6.2 &Z 5 4 Reference Standards

o GB/T 19418 J&4: . LIRS MR T2 E iR
o NB/T 47013 7 15 %% JC A5 e il

o NB/T 47014 7&K &8 T Z2VFE

o IB/T 4730 7 & 4 oAl

e ASME Section IX J£4%F1 brazing % F& P E

6.3 M4 #&1]13E3% Revision History

. Revision Revision
Version | {ZiTHH Revised By
Date Content
= ps ualit
2025-01-  2025-01- e mitial | Egm QUi
A/0 A/0 HIRRAT N Management
01 01 Release B
Department
Gl - H -
Prepared By: Date:
B Sp:iP
Reviewed By: Date:
HLE: H -
Approved By: Date:

BHETHAR (i) FIRAF
Cladding-Technology-Shanxi-Co.,-Ltd
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