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1. B & Purpose
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This process specification defines the welding process requirements, non-destructive testing
methods and dimensional inspection standards for flange cladding, pipe fitting cladding, steel pipe
cladding, shaft sleeve cladding and other pipe joint products in the additive manufacturing and
precision cladding business of Cladding-Technology-Shanxi-Co.,-Ltd, to ensure that the cladding
product quality meets the requirements of design drawings, technical agreements and relevant

national standards.

2. SEFASEE Scope

AT ZHAREH T A RMER TIG HEAR . MIG iR S HyIg i T 2000 LUR = ST 1
HEHE A Y S i A -
This process specification applies to the cladding operations and subsequent inspections of the
following products using TIG cladding, MIG cladding and arc additive manufacturing processes:
o EM%HESE (Flange Cladding)
o EHHEIE (Pipe Fitting Cladding)
o INEHESE (Steel Pipe Cladding)
o HIEEHEIE (Shaft Sleeve Cladding)
o MLAMEIEMESE (Mold Cladding Repair)
o HARERELIIE A& 4 (Other Pipe Joint Additive Manufacturing Products)

3. BR 3t Responsibilities
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EERANAEFERF Management Content and Procedures

4.1 12 $ERT £ % Pre-Welding Preparation

4.1.1 A5 /E# &2 Base Material and Welding Consumables Management

HESRFT NN BEM AT AN, XM BUIESS, TRIREEAM S . AR R RIAREDK . IR MR
R RS X RAFTI SR 5% R L AT R R EAT AL B
Before cladding, the base material shall be confirmed by checking the material certificate to

ensure that the grade and specification meet the drawing requirements. Welding consumables shall be

stored by grade and specification. Welding rods and wires shall be dried according to regulations

before use.
REAM R 300-350°C 1-2 /N Rl A A7 T80 I Bl E
NFH W22 150°C AN wEaR, P
BAES IR 150°C AN wEaR, P

4.1.2 O %4552 Groove Preparation and Cleaning

S HE AR I LA HE AR R R R BRI A 3 o BB EE v RO U R a1
R, BB RSB T 20 vt I Sl 20mm i Bl N ROH ER S . BR85S
BRAEARI, Bk B EOLEE .

Before cladding pipe joints, the groove shall be prepared according to the required cladding
layer thickness. Groove types include V-groove, U-groove or I-groove, and the specific type shall be

determined by the welding procedure qualification. Oil, rust, oxide scale and other impurities within

20mm on both sides of the groove shall be removed to expose the metallic luster.

4.1.3 #4122 Equipment Inspection

HESEAEAV AT RS TIG 2Pl MIG JEHL. r g i s & AT &, BN IR AT
W, ZHEIIREE . AN AL
Before cladding operations, TIG welding machines, MIG welding machines and arc additive

manufacturing equipment shall be inspected to confirm normal operation and proper parameter

setting functions. Inspection items include:

o HJEHIHAREME (Power Output Stability )

o EZZNIMIZITIRE (Wire Feeding Mechanism Status)
o SARMEIEHIFEE (Gas Flow Control Accuracy)
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o WHRLG LR (Cooling Status)

o REZHE/REFTE (Welding Parameter Display Accuracy)

4.2 12 T 2.8# Cladding Process Parameters

4.2.1TIG M#ET ZSH TIG Cladding Process Parameters
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TIG HEFE ) TR . R AL, LS T HOS R . R

(iRIFSESTEER

TIG cladding is suitable for cladding layers requiring low dilution rate and precision forming,

mainly used for flange sealing surface cladding, precision pipe fitting cladding and other occasions.

FEE IR 80-160A

FL G H 12-18V
FRR 50-150mm/min
(AN Ar 5 Ar+He
R EAR 92.4-p4.0mm
1Ry B ¢1.6-93.2mm

4.2.2 MIG T ZE# MIG Cladding Process Parameters

R HEAR 2 J5 5 1 B

PRER AR 2
ARAE Y 5
VitE 8-12L/min

MRAE HL I 3%

WRIGHENR R B e

MIG HEMRIE H T 083 B GERCESR IR =, EZH TE R PHER . fhE

EHIREI G

MIG cladding is suitable for cladding layers requiring high deposition efficiency and automation

adaptation, mainly used for large-area steel pipe cladding, shaft sleeve cladding and other occasions.

ySE AL ER 180-350A
LI HE 22-32V
PR 200-500mm/min
PR{FSAE Ar+CO-5} Ar+He
W2 H 4% ¢1.2-92.4mm
Tk 10-15mm

WA 22 B A7 4
DRFR R BRI AR
AR A R R
JiE 15-25L/min
AR AR I
TREF% L R
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4.2.3 Z/H] 8 EFZ#] Interpass Temperature Control

WENRZ )R ZTERY, A ] Z AR . A BRI R R A 150°C, #EEE &
HEXRZ [B)IR L AN 100°C,  BRENHENR 2 [B1IR AN 250°C. 2 [A1R BT I R B 2874
HIBE 4 2 A 5 PR

When cladding multiple layers and passes, the interpass temperature shall be strictly controlled.
The interpass temperature for stainless steel cladding shall not exceed 150°C, for nickel-based alloy

cladding shall not exceed 100°C, and for carbon steel cladding shall not exceed 250°C. When the

interpass temperature is too high, natural cooling or compressed air cooling shall be used.

4.3 2 E LM Non-Destructive Testing of Cladding Layer
4.3.1 £ 5 %% ¥ Selection of NDT Methods
IRYEHEIRE AR PE . BREAIS A A oK, e -5 0d B o4k il 77 v2:

According to the material characteristics of the cladding layer, defect types and inspection

requirements, select appropriate NDT methods:

SR RT AR PR S e g e NB/T 47013.2
AR UT HENR 2 5 BER4 25 & T A NB/T 47013.3
Rdky Kl MT BRI AT} R T B 3 3 T kK NB/T 47013.4
BiE il PT ARER ML LR R T 1R NB/T 47013.5

4.3.2 5146420 RT 223K Radiographic Testing Requirements
HE NG 2 S BRI S AE HEAR TE RS 24 /NP REAT DAY B4 B e A Il 45 SR s o A
LU A5 AR B8 7= it B P A

Radiographic testing of the cladding layer shall be carried out 24 hours after cladding to
eliminate the influence of welding stress on inspection results. The inspection ratio shall be

determined according to the importance of the product:

o CHEFZNL (Critical Products) = 100%/46:

o EZN, (Important Products) : AMET 25%3hi#:

e — /"4 (General Products) : AMET 10%4i#:
Sk 2 Aor I 5 2 )«

Acceptance level for radiographic testing:
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<AL BASALEASmm, HESILAEY HUE S
Kt KE<8mm, RE<3mm

PN G AFVF
30 AFRVF

4.3.3 BEI UT 3K Ultrasonic Testing Requirements

HENR 2 5 BR S5 A T NCR AT A A, A I RBUE AR T 02mm PJRSAL M E . ZETHAR
K R A BE R L 10mm B 2 R I HE KR 2 TR B2 Y 10% 0 FU A G %

The bonding surface between the cladding layer and base material shall be inspected by
ultrasonic testing, with sensitivity not less than ®2mm flat-bottom hole equivalent. Bonding surface
lack of fusion defects with length exceeding 10mm or depth exceeding 10% of the cladding layer
thickness shall be judged as unacceptable.

4.3.4 FF17IEK Surface Testing Requirements

HEHR 2 2R T N HEAT 100% iy Al sl @ A I, AN RBEE FE R E R E AT R THIZREL
RIEE . BIHEGIAA RVFELE.

The cladding layer surface shall undergo 100% magnetic particle testing or penetrant testing,

with sensitivity executed according to standard regulations. Surface cracks, lack of fusion, undercut

and other defects are not allowed.

4.4 R~TRE% Dimensional Inspection

4.4.1 #2329 H Inspection Items
HEJESERUE RO LN RSTIEH ATA A

After cladding , the following dimensional items shall be inspected:

oL gl = wWr5E RVFRE

HENR IR R 7 P R JE A +£0.5mm
HENR IR 96 L RN E +1.0mm
HERR JZ v L T £ RN +£0.5mm
& = ARBR IR AX +0.3mm
IERS KA B = AR R +0.5mm/m
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R E FELRE 24X Ra<6.3um
Tl 21 I RIS T IR R

4.4.2 1253 k£ Inspection Ratio

P33 HWITEE B

R HESR 100% 6 56
A HES 100%45: 56
B IR AR AT 3 44
A HESR 100%45: 56
REEHERE R 100%45: 56

4.4.3 1252707 Inspection Records
JOME IR A5 RN G AR (HEAR P fh RO IR0 8D+, idsR N A EE:
Dimensional inspection results shall be recorded in the "Cladding Product Dimensional

Inspection Record Form", including:

o FEIMAFRE M (Product Name and Specification)

o K5 5#tkS (Drawing Number and Batch Number)

o I HI 5K AL (Inspection Date and Inspector)

o X JRSFIUHSLM{E (Measured Values of Each Dimensional Item)

o OIGHIELER (Acceptance Judgment Result)

4.5 &1 A E Nonconforming Product Handling

4.5.1 & #&43#5H Identification of Nonconforming Products
2 TR I BRI A 56 ) 8 A S AR B, NOLBIEAT AR IR, Bk . FRiR
ESOR R
Products judged as nonconforming after NDT or dimensional inspection shall be immediately
identified and isolated to prevent misuse. Identification content includes:
o AHMEJE (Reason for Nonconformance)
e KRIHM (Date of Discovery)
o FEIE AL (Inspector)
o AhHLRE (Handling Status)
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4.5.2 JREEZE K Repair Requirements
HESRJZAN GG R IRAB B % DL 3R T

Repair of nonconforming cladding products shall be carried out according to the following

requirements:

o IRMBHINAIERETT R, GEOREFHALEHAT

o RBXBNIFEREGHEIM, SBOHHF4.1.2 25K
RS AR 4.2 e

o IRMBJE N EFEAT SIS R K

o [Al—HAIRBIREAEL 2 Ik

Before repair, a repair plan shall be formulated and executed after approval by the Technical

Department. The repair area shall be removed to qualified base material, and groove cleaning shall
meet the requirements of 4.1.2. Repair welding parameters shall comply with 4.2. After repair, NDT
and dimensional inspection shall be re-performed. The number of repairs at the same location shall

not exceed 2 times.

5. Wi B ZE# Supervision and Assessment

5.1 TZ 4 {EM A Process Discipline Inspection

Ji B AR H X HESR RV B AT T2, i A aE.
The Quality Department shall conduct monthly process discipline inspections at the cladding
operation site, including:
o IREZSEHIATHF A1 (Compliance of Welding Parameter Execution)
o JEMEH ML (Standardization of Welding Consumable Usage)
o ZIEEEHIEN (Interpass Temperature Control Status)
f

o fEIICSRTEENE (Completeness of Inspection Records)

5.2 AR B B3 Personnel Qualification Management

SRl eSS (UNIARTS

TIG HEfEAE N A ot
(TIG)
FR AR AR\ S
MIG HE/E 46 A & R A R N .
(MIG)
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L2y Rl N UT — 4L L%t 54
(g Rl N MT =2 LA b5 k% 54
BB 5 PT — L\ B 5i#% 54

5.3 I XA B HE Equipment Calibration Management

BEER BAERH BN

5 LR 124 H FEE TR
7R B A 124 H FEETFENM
AR BRI R 124 H FEE TR

Bef 2 124 H FEETFENM

LR 2 A% 124 H FEE TR

6. Bf}0| Supplementary Provisions

6.1 8 3% 344 Related Documents

e CLADDING-WPQR-001 /& 1. 2 V7€ i 5 Welding Procedure Qualification Report
CLADDING-WPS-001 /28 T Z# % Welding Procedure Specification
CLADDING-QC-003 Jefitfs il fF k#5545 NDT Work Instruction
CLADDING-QC-004 R ~f #5456 /F k5 5 15 Dimensional Inspection Work Instruction

6.2 iC X &K Record Forms

CLADDING-FM-007-01 #4575~ i /EF210 5% % Cladding Product Welding Record Form
CLADDING-FM-007-02 HEf5 2 el 4k o NDT Report for Cladding Layer
CLADDING-FM-007-03 HEX5 = i ] R4 % Cladding Product Dimensional Inspection

Record Form
CLADDING-FM-007-04 AN & #% iR 1210 5% % Nonconforming Product Repair Record Form

6.3 &7 1C 3% Revision History

I N .

2024-01-01 HiAR
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