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1 B B4 Purpose

AAFRE TRVE THAR QLD FRAF TIGMIG EEHRE LZMEARSH . ZHE
HIER G BT hRE, TR B N B RS TR HEIR B 5 5 A
GRS, WL BRI ATV ER

This document specifies the technical parameters, interlayer control requirements and quality

acceptance criteria for TIG/MIG composite cladding processes of CLADDING-Technology-Shanxi-
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Co.,-Ltd, ensuring that cladding repair and additive manufacturing processes for flanges, pipe fittings,
steel pipes, shaft sleeves and molds are controlled and meet customer technical agreements and

industry specification requirements.

2 SEASEE Scope
A T A F R DL L 453 5

This document applies to the following business scenarios undertaken by the company:
o VEEEH TIG/MIG B A HEIEEIL
e Flange sealing surface TIG/MIG composite cladding strengthening
o B ANE P BETTT B IR T A AR
e Wear and corrosion resistant cladding on inner wall of pipe fittings and steel pipes
o HIEEEI TIG/MIG EAHEEBE
e Shaft sleeve surface TIG/MIG composite cladding repair
o MLHEAE MIG RO 5 TIG K2
e Mold cavity MIG high-efficiency cladding and TIG finishing
o BOEERPRLHIGIEE A i

e (Gradient material arc additive manufacturing

3 R 5T Responsibilities

==

| #0171/ 432 | Department/Position | R 57 | Responsibility |

| T.Z4AR B | Process Technology Department | 4ifill T. 2530, e T2, 55305
#1E | Prepare process documents, determine process parameters, guide on-site operations |

| 4726 | Production Department | 4% T 2 ZERPATHERAENY,  105% 2 A1 | Execute
cladding operations according to process requirements, record interlayer data |

| i &7 | Quality Department | Jd R385 B 400, HE BAGEGHR 1 | Process inspection and

finished product acceptance, issue inspection reports |
| 1% %45 | Equipment Department | JE 32 5 2 4E3 PR 7%, BRI SRS & L 22K |

Welding equipment maintenance, ensure equipment status meets process requirements |
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4 BB AN A EFERF Management Content and Procedures

4.1 T2 ¥4 Process Parameters Control

4.1.1 TIG BT Z S TIG Cladding Process Parameters
TIG AR EH TEM B R E RS, FENHA TR B H IR, METREBR
e BT s A

TIG cladding is suitable for low dilution precision forming applications, mainly used for flange

sealing surface cladding, shaft sleeve precision repair and mold cavity finishing.
| 2001 H | Parameter Item | #7775 [ | Recommended Range | #57F | Remarks |
| #E92 FEL 7T | Welding Current | 80-160A | HR4E BEM JE L % |
| BRI JE | Arc Voltage | 14-18V | {435 FEINAL 5E |
| JEH2 | Welding Speed | 50-120mm/min | 5 IR ICHL |
| tRAS 449 & | Shielding Gas Flow | 12-20L/min | &/ 2E £>99.99% |
| #31 B 4% | Tungsten Electrode Diameter | ®2.4-®4.0mm | AR 45 HLTIEFE |
| E9 8 A K | Electrode Extension | 3-5mm | {752 € |
| TH#E B | Preheating Temperature | 100-200°C | FR 48 BEFA 22 |
4.1.2 MIG ¥R T ZE# MIG Cladding Process Parameters

MIG HES2IE T a0 U Bl iERc &, FEENHTEE N8 TR HER AR H
BT .
MIG cladding is suitable for high-efficiency deposition and automation applications, mainly

used for large-area cladding of pipe fittings and steel pipes, and mold cavity base layer.
| 24001 H | Parameter Item | #7775 [ | Recommended Range | #57F | Remarks |
| #E92 FE 7T | Welding Current | 180-320A | MR 42 AR A4 |
| B9 JE | Arc Voltage | 22-30V | 5 HLULAL |
| JEHEH | Welding Speed | 200-500mm/min | H 21k 4G |
| 1§ 223% 3E3H i | Wire Feed Speed | 4-8m/min | 5 HLJTILHC |
| R4S A & | Shielding Gas Flow | 15-25L/min | J& &S A& B 404 |
| 542 H 4% | Wire Diameter | ®1.2-01.6mm | H 4 T 2% #% |
| Ff#4 | Contact Tip to Work Distance | 10-15mm | frR¥FFE |
| 555 & | Oscillation Width | 8-20mm | 338 15-4% 55 FE 7 52 |
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4.1.3 TIG/MIG £ £ #12T Z TIG/MIG Composite Cladding Process
HEWRETZRM TIG 1. MIG HARE G, M ik 2 sl 5 & Uil

The composite cladding process adopts TIG base layer and MIG filling composite mode,

combining precision forming and high-efficiency deposition.
| ¥ | Process Step | 1.2, /7% | Method | JZ%% | Layers | #.i& 2 ¥ | Single Pass Thickness |
| 4T)&%)Z | Base Layer | TIG #£/2 | TIG Cladding | 1-2 JZ | 1-2 layers | 1.5-2.5mm |
| L7 JZ | Filling Layer | MIG /5 | MIG Cladding | 2-6 = | 2-6 layers | 3-5mm |
| #E i JZ= | Cap Layer | TIG #£48 | TIG Cladding | 1 /Z | 1 layer | 2-3mm |

4.2 ER2H|ZE K Interlayer Control Requirements

4.2.1 Z/H]:E E#E#] Interlayer Temperature Control
| BE#F 257 | Base Material Type | #¢ 512 )3 % | Maximum Interpass Temperature | I & /7 7%
| Measurement Method |
| %N | Carbon Steel | <250°C | ZLAMIUHRAX |
| & 424 | Low Alloy Steel | <200°C | ZLAMIIRAX |
| ANEF4N | Stainless Steel | <150°C | ZLAMITRAX |
| BLEE 44 | Nickel-based Alloy | <100°C | # FEAB I |
4.2.2 F[E;EBEE K Interlayer Cleaning Requirements
BRHEIR NG, AT BL MR Ly
After each cladding layer is completed, the following cleaning procedures must be executed:
o THRRIFE: AN L2 ] AR AL A T R
e Slag removal: Use wire brush or angle grinder to remove surface slag
o EKEREABL: (ERIRFEHLEUTRD AL PR A AL
e Oxide scale removal: Use grinding wheel or shot blasting to remove oxide scale
o KRIKT: HUMEZEEGAMLERI. AL, KELGHKE
e Surface inspection: Visually inspect interlayer for cracks, porosity, inclusions and other defects
o THVEARI: AT P A B RS AR I
e Surface cleaning: Wipe surface oil with acetone or alcohol
4.2.3 25| #2E#] Interlayer Distortion Control
| TfF25%Y | Workpiece Type | 28 JE4% 1] 223K | Distortion Control Requirements |
| 2% | Flange | % 1 °F 1 £ <0.1mm/m | Sealing surface flatness <0.1mm/m |

| & 1F | Pipe Fitting | [7 & { Z<1%#E )5 | Roundness deviation <1% wall thickness |
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| Hi&% | Shaft Sleeve | [A]f1E<0.05mm | Coaxiality <0.05mm |

| 5 EL | Mold | 24 i ]~} 25 <£0.1mm | Cavity dimension deviation <£0.1mm |

4.3 JiEZE3R Quality Requirements

4.3.1 $* Y5 EE K Appearance Quality Requirements

| #3620 H | Inspection Item | i & %2 3K | Quality Requirements |

| JR4% %Y | Weld Formation | #2£4£35%), Joi. KM% | Uniform weld, no undercut, no
lack of fusion |

| FAIHFE | Surface Defects | LRE. A fL. & | No cracks, porosity, inclusions |

| J£5% R~ | Weld Dimension | 76 48 &% T 21 223K | Meet drawing and process requirements

| FTHAL RS | Surface Roughness | Ra<6.3um CH§1&/5) | Ra<6.3um (after finishing) |

4.3.2 1712 ZE K Non-destructive Testing Requirements
| %6 7572 | Testing Method | A5l EL471] | Testing Ratio | S 4% #51H | Acceptance Criteria |
| #ER RS MT | Magnetic Particle Testing | 100% | 4% NB/T 47013.4 $4T |
| iR PT | Penetrant Testing | 100% | #% NB/T 47013.5 $44T |
| AR UT | Ultrasonic Testing | %% 7 3K | 4% NB/T 47013.3 $4U4T |
| 2460 RT | Radiographic Testing | %% 7 3K | #% NB/T 47013.2 3447 |
4.3.3 T EFEE K Mechanical Properties Requirements
| T HEFE PR | Property Index | ¢/ 223K | Minimum Requirements | {06 /7% | Test Method |
| PihisRF | Tensile Strength | >REF FRUE(E | GB/T 2651 |
| Z5 i1 A€ | Bending Performance | 180°%5 i JLZ 4L | GB/T 2653 |
| #FE | Hardness | £F & H AR ML ZESK | HBW/HRC |
| PP #) 1 | Impact Toughness | 77 & AR THCE R | GB/T 229 |

4.4 TZ 2 ER Process Record Requirements

FEHRHE AR ZUH S DL R 3%

The following records must be completed for each batch of cladding operations:
o MERTZZHUCIHE
e (ladding Process Parameter Record Sheet

o JRIANREEILFE
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e Interlayer Temperature Record Sheet
o BRETFHEFR

e Welding Process Routing Card

o JRERRILFK

e Quality Inspection Record Sheet

5 5B E % Supervision and Assessment

5.1 TZ 4 {BME Process Discipline Inspection
JR AR H AR BT T, AN A

The Quality Department conducts monthly process discipline inspections on cladding operation

sites, including:
o LZBHIUTH AN
e Compliance of process parameter execution
o R VE S O
e Implementation of interlayer control measures
o LZILRIHE TN
e Completeness of process record filling
o WRARGLE G
e Equipment status maintenance
5.2 AiEE#IEPR Quality Assessment Indicators
| % 1%F6 45 | Assessment Indicator | H #3fH | Target Value | %% & ] | Assessment Cycle |
| —IKE M3 | First Pass Rate | >95% | H Ji£ |
| 2 T.% | Rework Rate | <3% | A |
| 2 P $EUF% | Customer Complaint Rate | <1% | Z2 |
| TZ AT | Process Document Compliance Rate | 100% | H F¥ |

6 Bft | Supplementary Provisions

6.1 8 3% 34+ Related Documents

e CLADDING-MPS-001 /45 T 2 HIF2 8 B /M2

e CLADDING-MPS-001 Welding Procedure Specification Management Method
o CLADDING-MPS-005 #5455 £ 4E47 (R TR AU

e CLADDING-MPS-005 Welding Equipment Maintenance Procedure
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e CLADDING-MPS-008 J&4% i K 46 72
e CLADDING-MPS-008 Welding Quality Inspection Procedure

6.2 iC X &K Record Forms

CLADDING-FRM-013-01 #E48 T2 24l % &
CLADDING-FRM-013-01 Cladding Process Parameter Record Sheet
CLADDING-FRM-013-02 JZ [ i5 fEid 3t %
CLADDING-FRM-013-02 Interlayer Temperature Record Sheet
CLADDING-FRM-013-03 HE45 i B AR IR 05 &
CLADDING-FRM-013-03 Cladding Quality Inspection Record Sheet

6.3 &1 1C 3% Revision History

| (A | Version | 1&1] H 1 | Revision Date | f£11 N %¥ | Revision Content | 121 A | Revised
By |

| A/0 | A/0|2025-01-01 | & X & A | Initial Release | T 23 AHE |

AEER

END OF DOCUMENT
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