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Welding, NDT and Dimensional Inspection Procedure for

Cladded Pipe Joints

1 B &4 Purpose
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This procedure is established to standardize the welding process execution, non-destructive
testing and dimensional inspection of cladded pipe joints (including flange cladding, pipe fitting
cladding, steel pipe cladding, shaft sleeve cladding) at Cladding-Technology-Shanxi-Co.,-Ltd,
ensuring that cladding product quality meets design drawings, technical agreements and relevant

standard requirements, providing quality assurance for additive manufacturing and precision cladding

services.

2 SEFSEE Scope

AREFFIE T 2w DUR HEAR P s AR % . ofthe i 5 RS K6 -
o E%HEIE (Flange Cladding)
o EH/HEME (Pipe Fitting Cladding)
o EHEIE (Steel Pipe Cladding)
o I HEIE (Shaft Sleeve Cladding)
o MEAMEEESE (Mold Cladding Repair)
This procedure applies to the welding, NDT and dimensional inspection of the following
cladded products:
e Flange Cladding
e Pipe Fitting Cladding
e Steel Pipe Cladding

e Shaft Sleeve Cladding
e Mold Cladding Repair
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3 R 5% Responsibilities
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4 EIRNZA5FEF Management Content and Procedure

4.1 12 BRI 44 Pre-welding Preparation
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Base material shall be verified with material certificates, confirming chemical composition and
mechanical properties meet design requirements

Cladding materials (welding wire, electrodes) shall be verified with quality certificates,
confirming grade and specification match WPS requirements

Welding materials shall be stored separately by grade and specification with proper identification

to prevent mixing

Welding wire shall be cleaned of oil, rust before use, and dried when necessary

4.1.2 O E& SRR
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e Groove preparation shall be performed according to WPS requirements, groove form and
dimensions shall comply with process document specifications

e Assembly gap and misalignment shall meet standard requirements, misalignment generally shall
not exceed 10% of wall thickness and shall not exceed 2mm

e Tack welding shall be performed after assembly, tack welds shall be evenly distributed with
length of 20-30mm

e Visual inspection shall be conducted after assembly, formal welding proceeds after qualification

4.1.3 RFEGSTRME
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e TIG/MIG cladding equipment shall be in good condition, current, voltage, wire feed speed shall
be adjustable normally

e Consumables (torch, contact tip, nozzle) shall be inspected and replaced to ensure stable welding
process

e Shielding gas (Ar or Ar+CO: mixture) purity shall be >99.99%, flow rate set per WPS

e  Workpiece positioning fixtures shall be secure and reliable to prevent displacement during

welding

4.2 183 T 24T Welding Process Execution

4.2.1 ETZE#
Y32 I Welding Current 80-160A 150-300A
P2 s I Welding Voltage 12-18V 22-30V
JEFEIH . Welding Speed 50-150mm/min 200-500mm/min
% 227 & Wire Feed Speed - 3-8m/min
LR3I E Gas Flow Rate 10-15L/min 15-25L/min
JZ AR FE Interpass Temperature <150°C <200°C
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Welders shall hold valid qualification certificates for corresponding items and perform welding
per WPS requirements

Preheating shall be applied to base material surface before cladding, preheating temperature per
WPS, generally carbon steel preheated to 100-150°C

Number of cladding layers shall be determined based on cladding thickness, single layer
thickness generally shall not exceed 4mm

After each layer, slag and spatter shall be removed, interpass inspection shall be conducted
Interpass temperature shall be strictly controlled to prevent overheating causing increased
dilution rate or grain coarsening

TIG cladding shall adopt low dilution rate process to ensure clear interface between cladding
layer and base material

MIG cladding shall control penetration depth to avoid excessive melting into base material

4.2.3 SEFEITF

EHCRMMRGENCR ] 70 BOBIRE, > R

HESRZE PR IR A B T HESR . RERAETT 1/3-1/2

ZEHEIRES, FHARERSENRTTT, B S AL

PRHTT A AR KR — B, T ORHEIR RS

Circumferential welds of pipe joints shall adopt segmented back-step welding to reduce welding
distortion

Cladding layers shall adopt spiral or circumferential cladding, each layer offset by 1/3-1/2 turn
For multi-layer cladding, adjacent layer welds shall be staggered to avoid concentrated heat input

Welding direction shall remain consistent to ensure uniform cladding layer structure

4.3 2 E TTHRAM NDT of Cladding Layer
4.3.1 120 HL
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e Visual inspection: Immediately after each layer welding

e Penetrant testing (PT): After cladding , before heat treatment
e Ultrasonic testing (UT): After cladding , after heat treatment

e Radiographic testing (RT): According to technical agreement requirements, when necessary

4.3.2 $#F Y12 2 Visual Inspection
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Inspection Item Acceptance Criteria

Surface smooth, no cracks, porosity, slag inclusion,
Weld Appearance .
lack of fusion

) ) Width, reinforcement meet drawing requirements,
Weld Dimensions o
deviation =1mm

Undercut Depth <0.5mm, continuous length <100mm
Spatter Cleaned thoroughly, no residue
Cladding Transition Smooth transition to base material, no abrupt change

4.3.3 BERI (PT)

K ilkR#E: NB/T 47013.5 8 GB/T 15825
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e Testing standard: NB/T 47013.5 or GB/T 15825

e Testing scope: Cladding layer surface and transition zone with base material

o Sensitivity level: Fluorescent method Grade A, Dye penetrant method Grade B
e Acceptance criteria:

e No linear indications (cracks, lack of fusion) allowed

e Circular indications diameter <1.5mm, spacing >3mm

e No dense porosity allowed

4.3.4 BEERN UT)
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e Testing standard: NB/T 47013.3 or JB/T 4730.3

e Testing scope: Interface between cladding layer and base material, inside cladding layer
e Probe frequency: 2.5MHz-5MHz

e Testing sensitivity: @2 flat-bottom hole equivalent

e Acceptance criteria:
e No lack of fusion allowed at interface between cladding layer and base material
e No defects greater than ®1.5mm equivalent allowed inside cladding layer

e No extended defects allowed

4.3.5 51420 (RT)
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e Testing standard: NB/T 47013.2

e Testing scope: Determined according to technical agreement

e Radiography grade: Grade AB
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e Acceptance criteria:
e No cracks, lack of fusion, incomplete penetration allowed
e Point defects evaluated per standard

e Linear defects evaluated per standard

4.4 R~TRE% Dimensional Inspection
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Inspection Item Inspection Tool Acceptance Criteria

Per drawing

Cladding Layer Ultrasonic Thickness . L
1 . . requirements, deviation
Thickness Gauge/Micrometer
+0.5mm
) ) Per drawing
. . Vernier Caliper/Steel . o
2 Cladding Layer Width requirements, deviation
Ruler
+1mm
Internal Per drawing
3 ID/OD Micrometer/External requirements, evaluated
Micrometer per tolerance grade
Per drawing
Steel Ruler/Tape ) o
4 Length requirements, deviation
Measure

+2mm
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Per drawing

5 Roundness Roundness Tester/CMM .
requirements
. Straightedge/String Line Per drawing

6 Straightness .
Method requirements
o Per drawing

7 Coaxiality CMM .
requirements

4.4.2 1B 5%

HENR R R 5 IR 2 [ A 07 1] 8 ST IR BN T 4 AN R, BCP I

PWARAMEI R R HEAR DX P o b ) oz B DB — Ik, AU K 5 e ME

P e Sl B R Bl RN AR X I K

VI FE 6 e s ) = ARl S B ] P2 S AT I

[ 00 e A P = AR SN B M A 2 PN A/ 38 T Y [ e 2

Cladding layer thickness measurement: Select no less than 4 measurement points evenly along
the circumference, take average value

ID/OD measurement: Measure at both ends and middle of cladding area, take maximum and
minimum values

Length measurement: Use steel ruler or tape measure to measure total length of cladding area
Roundness measurement: Use CMM or roundness tester

Coaxiality measurement: Use CMM to measure coaxiality of inner and outer surfaces of cladding

layer

4.4.3 125810
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All dimensional inspection data shall be recorded in "Cladding Product Dimensional Inspection
Record"

Inspection records shall include: product name, specification, drawing number, inspection date,
inspector, inspection data

Inspection records shall be retained for at least 5 years after product delivery

4.5 A5 B Non-conforming Product Disposition
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When non-conformity is found, it shall be immediately identified and isolated

Quality & Technical Department shall organize review to determine disposition (rework, repair,
concession acceptance, scrap)

Re-inspection shall be conducted after rework/repair

Non-conforming product disposition records shall be fully retained

5 5B & Supervision and Assessment
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Quality & Technical Department shall conduct monthly statistical analysis of cladding product
quality, calculate first-pass yield rate

For processes or personnel with continuous quality issues, special training shall be organized
Annual quality targets: Cladding product first-pass yield rate >98%, customer complaint rate
<1%

For violations of this procedure, company quality reward and punishment shall be enforced

6 8% 34k Related Documents
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CLADDING-REC-001
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e This procedure shall be interpreted and revised by Quality & Technical Department
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e This procedure shall take effect from the date of release, previous related procedures shall be

simultaneously abolished

e This procedure shall be reviewed annually, revised when necessary

e  When this procedure is revised, document version number and effective date shall be updated

METHEAR (L7 FRAH
Cladding-Technology-Shanxi-Co.,-Ltd

REHARE
Quality & Technical Department

RATH#: 2024418 1H
Release Date: January 1, 2024
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