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1 B B Purpose
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1.2 English

This procedure aims to standardize the forming, cladding, dimensional inspection and pressure

testing processes for cladded pipe caps manufactured by Cladding-Technology-Shanxi-Co.,-Ltd,
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ensuring product quality meets design requirements and customer specifications, and achieving
standardized application of additive manufacturing and precision cladding technologies in pipe cap

products.
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2.2 English

This procedure applies to all types of cladded pipe cap products manufactured by the company,

including but not limited to:

e Flange cladded pipe caps

e Pipe fitting cladded pipe caps
e Steel pipe cladded pipe caps

e Shaft sleeve cladded pipe caps

e (ladded pipe caps for special operating conditions

3 R 5T Responsibilities

3.1 X
AR Gt T2, HE T ES8, RRBOR XS
Gl HEVEF, PAT TR, IR SRE
JF WIS RS, AR
B BRI RTE, FIREK IEW BT
R JERA BRI, W DR R B A%



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

3.2 English

Department/Position Responsibilities

Prepare process documents, determine process
Technology Department L
parameters, resolve technical issues

. Organize production, execute process procedures,
Production Department .
ensure product quality

. Process inspection and final inspection, issue
Quality Department . .
mspection reports

. Equipment maintenance, ensure normal equipment
Equipment Department .
operation

Raw material procurement, ensure material quality
Procurement Department i
compliance

4 ETRNZA5FEF Management Content and Procedures

4.1 T2 4% Process Preparation
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4.1.2 English

Before production, the Technology Department shall prepare process cards based on product

drawings and technical requirements, specifying the following:

e Base material type and specification

e (ladding material grade and specification

e Number of cladding layers and thickness per layer

e Welding process parameters (current, voltage, welding speed, gas flow rate, etc.)
e Heat treatment requirements

e Inspection items and acceptance criteria
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4.2 EWE R T2 Pipe Cap Forming Process
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4.2.2 English

Pipe cap forming adopts the following process route:

Cutting Operation

Determine base material dimensions according to product specifications

Use plasma cutting or sawing for material cutting

Cutting dimensional tolerance controlled within £2mm

Forming Operation

Adopt cold forming or hot forming process

Cold forming applicable for pipe caps with wall thickness <20mm
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Hot forming applicable for pipe caps with wall thickness >20mm or high-strength materials

Forming temperature controlled within material specified range

Roundness deviation after forming <3mm

Bevel Preparation
Cladding surface bevel type: V-type or U-type
Bevel angle: 60°+5° (V-type) or R3-R5 (U-type)

Bevel surface roughness Ra<12.5um
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4.3 5 T2, Cladding Process
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4.3.2 English

TIG Cladding Process Parameters

Parameter Recommended Range Remarks

Adjust according to cladding

Welding Current 80-160A
layers
Welding Voltage 12-18V Maintain arc stability
Welding Speed 100-200mm/min Ensure deposition quality
Shielding Gas Flow 8-12L/min Argon purity >299.99%
. . Select according to layer
Wire Diameter ¢02.4-903.2mm .
thickness
Interpass Temperature <150°C Prevent overheating
Dilution Rate <15% Control base material dilution

MIG Cladding Process Parameters

Adjust according to efficiency

Welding Current 180-280A requirements
Welding Voltage 22-28V Maintain molten pool stability
Welding Speed 200-400mm/min High-efficiency deposition
Shielding Gas Flow 12-18L/min Mixed gas or pure argon
Wire Diameter ¢1.2-p1.6mm Continuous wire feeding
Interpass Temperature <200°C Control heat input
Dilution Rate <20% Balance efficiency and quality

Cladding Operation Requirements

e (lean the bevel before cladding, remove oil and rust

e Adopt multi-layer multi-pass cladding, each layer thickness 2-4mm

e (lean slag between layers, inspect for defects

e (Cladding sequence: clad inner surface first, then outer surface

e (ladding direction: continuous cladding along circumferential direction

e Arc starting and stopping: strike arc outside bevel, fill crater at arc stop
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4.4 H 4B T2, Heat Treatment Process
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4.4.2 English
According to cladding material and base material requirements, perform the following heat
treatment:
Stress Relief Annealing 600-650°C 1-2h/25mm Furnace cooling
T 1050-1150°C 0.5-1h Water quenching or air
cooling
Stabilization Treatment 850-900°C 2-4h Air cooling
4.5 R TR T2 Dimensional Inspection Process
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4.5.2 English

Inspection Items and Tolerance Requirements

Inspection Item Inspection Tool

Outer Diameter +1.0mm Caliper/Micrometer

Inner Diameter +1.0mm Caliper/Internal Diameter Gauge
Total Height +1.0mm Caliper

Cladding Layer Thickness +0.5/-0mm Ultrasonic Thickness Gauge
Roundness <2mm Roundness Tester/Caliper
Flatness <Ilmm Platform/Feeler Gauge
Bevel Angle +3° Angle Gauge
Surface Roughness Ra<6.3um Roughness Tester

Inspection Procedure

Visual inspection: Visually inspect cladding surface quality

6

7. Dimensional measurement: Measure dimensions according to drawing requirements
8. Cladding layer thickness detection: Multi-point measurement, take average value

9

Geometric tolerance inspection: Roundness, flatness, etc.

10. Record inspection data, fill in inspection record form

4.6 £ 7115 T2 Pressure Testing Process
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4.6.2 English
Pre-test Preparation

e Confirm dimensional inspection qualified
e Check cladding surface for cracks, porosity and other defects
e Prepare test equipment and fixtures

e Confirm test medium (water or air)
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Hydrostatic Test
Test Pressure 1.5 times design pressure
Holding Time >30min
Test Medium Clean water
Water Temperature 5-70°C
Acceptance Criteria No leakage, no visible deformation

Pneumatic Test

Test Item Parameter Requirements

Test Pressure 1.15 times design pressure

Holding Time >10min

Test Medium Dry compressed air
Acceptance Criteria No leakage, pressure drop <1%

Test Procedure

17. Install test fixtures, ensure sealing

18. Slowly pressurize to test pressure

19. Hold pressure for specified time

20. Inspect welds and cladding layer for leakage
21. Record test data

22. Slowly depressurize, disassemble fixtures

5 i 242 % 5% Quality Control and Inspection
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5.2 English

Process Quality Control

e Visual inspection after each cladding layer

e (ritical dimension process inspection

e Interpass temperature monitoring

e Welding parameter recording

Final Inspection Items
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e Visual inspection: Cladding surface quality, weld formation

e Dimensional inspection: Execute according to Section 4.5

e Non-destructive testing: MT/PT/UT testing when necessary

e Pressure testing: Execute according to Section 4.6

e Hardness test: Cladding layer and HAZ hardness

Non-conforming Product Handling

e Immediately identify and isolate non-conforming products

e Analyze causes of non-conformance

e Develop rework plan

e Re-inspect after rework

6 BRES IR EK safety and Environmental Requirements
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6.2 English

Operators must wear protective glasses, welding masks, protective gloves

Welding areas equipped with ventilation facilities to ensure harmful gas exhaust
Pressure testing areas marked with warning lines, non-operators prohibited from entering
Test water recycled and treated, not to be discharged arbitrarily

Waste welding wire and slag collected separately, handled according to environmental

requirements

7 IS B &% Supervision and Assessment
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7.2 English

Quality Department inspects process execution monthly
Assess violations of process procedures
Organize process training regularly to improve employee skills

Collect customer feedback for continuous process improvement

8 Bft W] Supplementary Provisions
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8.2 English

This procedure shall be interpreted by the Technology Department

This procedure shall be effective from the date of release

12—
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e This procedure shall be reviewed annually and revised when necessary

e Related record forms shall be released as appendices to this procedure

9 #8344 Related Documents

CLADDING-QP-001 Jo £ Tt
CLADDING-WI-002 1B T2 AR
CLADDING-WI-003 Ko AE 48 54
CLADDING-WI-004 W& BRAE L
10 &% Z*&#& Record Forms
CLADDING-FRM-001 TZF%
CLADDING-FRM-002 SRR
CLADDING-FRM-003 JUSFR G e
CLADDING-FRM-004 JE R 5 3R
CLADDING-FRM-005 ANE AL
45#| Prepared by B 4% Reviewed by it Approved by
HiAR JRE Jep g
Technology Dept. Quality Dept. General Manager
H 1 Date: H 1 Date: H # Date:
YAELETR End of Document
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