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1 EH #4J Purpose

RGBS —RHE T ER (it HIRA 7 MIG HHR T ZSHbrdE, #fRIE 2 HER
EARHEIR . A HEAR . BB HEIR . BEMEIRE S A R BT EAS E A T — 2,
AP B PR BE AT AT B AR -

This specification aims to standardize the MIG welding process parameters of Cladding-
Technology-Shanxi-Co.,-Ltd, ensuring the stability and consistency of welding quality for flange
cladding, pipe fitting cladding, steel pipe cladding, shaft sleeve cladding, and mold cladding repair

products, providing executable technical basis for production sites.

2 sEFSEH Scope

AVEE T AR PR MIG USSR RSE) T2 AT R, B EA
PR
This specification applies to all cladding operations using MIG (Metal Inert Gas) welding

process in the company, including but not limited to:

o VEZEHTH MIG MR

o EFNEE MIG HEIRBI

o NEHIEE MIG IR 5

o HHEE MIGHRBEE

o HEAE MIG HEIEF il

o BHEAPEL MIG 44 i
Flange sealing surface MIG cladding strengthening
Pipe fitting inner wall MIG cladding anti-corrosion
Steel pipe outer wall MIG cladding wear resistance
Shaft sleeve MIG cladding repair
Mold cavity MIG cladding remanufacturing

Gradient material MIG additive manufacturing

3 HR 5% Responsibilities

3.1 TZ B ARER Process Technology Department

o GUBTAMNERIGH] . 1BIT SR
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1157 MIG /2 T 22500 H)E S04k
Eﬁ‘zﬁi Z%iﬁﬁﬁfﬂ_ﬂilﬂf
TTERAE N R BIEOREE I

Responsible for the preparation, revision and interpretation of this specification

°
Sl

°
:[

Responsible for the formulation and optimization of MIG cladding process parameters
Responsible for the test verification of new process parameters

Responsible for technical training of operators

3.2 & 7=&8 Production Department

o MBTIEAMITIAT MIG HESRIE

1 L2 IIIE 5 R
B U 4R 5 IR IR

Responsible for executing MIG cladding operations according to this specification

=
SH T SIH

Responsible for on-site recording and feedback of process parameters

Responsible for daily maintenance of equipment

3.3 JiE &P Quality Department

15 L2 SHPAT R L B G A
THEIE T B AL 5V e
AN B i AL P 5 B

Responsible for supervision and inspection of process parameter implementation

¥:h¥:|b
pli SH

=y

~

Responsible for cladding quality inspection and evaluation

Responsible for handling and traceability of non-conforming products

4 EBHNZE5FEF Management Content and Procedures

4.1 MIG KB % % BC B Equipment Configuration

4.1.1 B8 HIR Welding Power Source

HL YR 27 Power Type B AR MIG/MAG 541
#i5E FirH Rated Output 300A/32V
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TAEF ¥ Duty Cycle 100% (40°C)

RS B Adjustment Accuracy HiE2A, HE+0.2V

DC inverter MIG/MAG welding machine
300A/32V

100% (40°C)

Current +2A, Voltage 0.2V

4.1.2 X4 %5t Wire Feeding

%2275 X Feeding Method KR 2 4] A3k 22

1522 5 Feeding Accuracy +1%

1% 22 T [ Y5 [# Speed Range 2-20 m/min
{522 H 4% Wire Diameter ¢1.0mm. @l.2mm. ¢l.6mm

Dual-drive servo wire feeding
+1%
2-20 m/min

¢1.0mm, ¢1.2mm, ¢1.6mm

4.1.3 BRI SHE RS Shielding Gas

I H Item FARER Technical Requirement

AR Gas Type ArtCOR & E4E Ar
SARALFE Gas Purity >99.99%
Ui B4 Flow Control MR, KEE2%
Vit & Ju # Flow Range 10-30 L/min

Ar+CO: mixture or pure Ar
>99.99%
Electromagnetic flow meter, accuracy 2%

10-30 L/min
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4.2 MIG ¥1E T Z. S #INSE Process Parameter Specification

4.2.1 ;&= H18 T 2.5 # Flange Cladding Parameters
PREHEIR E A TR B R, EORIESERAISEN . MBRK. RECFEEL .

Flange cladding is mainly used for sealing surface strengthening, requiring beautiful weld

formation, low dilution rate, and good surface flatness.

Ji 4 HUAL Welding Current 140-180A R A 5 2

HL5 K Arc Voltage 22-26V VLHC B A

JEFEIH . Welding Speed 150-250 mm/min PRALE Y Joi

£ 223 FF Wire Feeding Speed 5.5-7.5 m/min LN U

SARILE Gas Flow Rate 15-20 L/min Ar+20%CO:
T4 Dry Extension 10-15mm Ry fa e

2SR Oscillation Width 8-12mm MR SR 52 T8
AT Oscillation Frequency 3-5 X/min X bUR; 3

Adjust according to plate thickness
Match with current

Ensure formation quality

Match with current

Ar+20%CO-

Keep stable

According to weld width

Uniform transition
4.2.2 B4 18 T 2B 8 Pipe Fitting Cladding Parameters
EAFHESR 73 o P BER J HEIE AN BEHEAR, T2 S8CE X .

Pipe fitting cladding is divided into inner wall anti-corrosion cladding and outer wall wear-

resistant cladding, with different process parameters.

PN BERH B #E45 Inner Wall Anti-corrosion Cladding
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JE5% IR Welding Current 120-160A ([ iy =i IN
FLJI R Arc Voltage 20-24V TR
FEBEH JF Welding Speed 100-180 mm/min TRUEIEEI5 5]
1% 4238 ¥ Wire Feeding Speed 4.8-6.5 m/min NN
S HR¥iLE Gas Flow Rate 18-25 L/min PN BE LRAP 5K
JEAG A B Torch Angle HH 10°-15° T J it A 22
JZ 0] Interpass Temperature <150°C By 1k 2H 2% A4k

Low dilution rate requirement

Short arc welding

Ensure uniform deposition

Match with current

High protection requirement for inner wall
Facilitate molten pool observation

Prevent structure deterioration

AT BEHELR Outer Wall Wear-resistant Cladding

2% Parameter ¥ E Value #5F Remarks

F24% HE Welding Current 160-220A ST ES

HIHITHLE Arc Voltage 24-28V [N EPNGER
JEHEE S Welding Speed 200-350 mm/min PR
152238 & Wire Feeding Speed 6.5-9.0 m/min VCHC LI
S AR & Gas Flow Rate 15-20 L/min AR
JEFE A £ Torch Angle B By i 5° LRAUE VSR

JZ IR & Interpass Temperature <200°C 5 il iy N

High deposition efficiency
Match with high current
Improve efficiency

Match with current
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Normal protection
Ensure penetration

Control heat input

4.2.3 EHEIE T 2B ¥ Steel Pipe Cladding Parameters
WEWEIE E BT KIS IE IR B E, BRESEL. R

Steel pipe cladding is mainly used for wear-resistant and anti-corrosion of long-distance pipeline

outer wall, requiring good continuity and high efficiency.

&ﬁ Value %5I Remarks

F 3% HL Welding Current 180-250A FR 5 A2

FLSHE Arc Voltage 25-30V UNAEER

JEEEE . Welding Speed 250-400 mm/min H 3 Ek
1522 3K Wire Feeding Speed 7.5-10.5 m/min [UNHEER

AU E Gas Flow Rate 15-20 L/min Ar+20%CO:

T4 Dry Extension 12-18mm EEI R A

JEAE 1 FE Torch Angle T H+5° LRAE SRR E

18 [A] 75 £ Interpass Cleaning X 22 il 375 2 LA

Adjust according to pipe diameter
Match with current

Automated operation

Match with current

Ar+20%CO-

Automated wire feeding

Ensure symmetry

Remove oxide scale

4.2.4 EEKE T 2.2# shaft Sleeve Cladding Parameters
MEEHREH TR BN, BRI H R R
Shaft sleeve cladding is used for repairing worn parts, requiring high dimensional accuracy and

good surface quality.
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2% Parameter ¥ E Value #5F Remarks

JREHE IR Welding Current 130-170A iRt
HLJHL R Arc Voltage 2125V TN
JEEE . Welding Speed 120-200 mm/min (R K
15223 & Wire Feeding Speed 5.2-7.0 m/min NN
S A &= Gas Flow Rate 15-20 L/min Fva Sia
T{# 4 Dry Extension R s |

#5077 10 Oscillation Mode HZ B NIEES) A5 Bk
JZ[A)4R ¥ Interpass Temperature <120°C B 1- 35

Precision control

Short arc welding

Ensure accuracy

Match with current

Full protection

Precision control

According to repair requirements

Prevent deformation

4.2.5 B #1588 § T2 2% Mold Cladding Repair Parameters
RSB BRI A4S S5 FR S A A2 [ . BEREIS). SR n T,

Mold cladding repair requires firm bonding between weld and substrate, uniform hardness, and

machinable surface.

2% Parameter ¥ E Value #5F Remarks

J2 482 I Welding Current 110-150A (S TPAN

HL 9 IR Arc Voltage 19-23V TR
JEFZH E Welding Speed 80-150 mm/min 25 i) PR

152238 & Wire Feeding Speed 4.4-6.0 m/min VCHC LI
AR Gas Flow Rate 15-20 L/min Ar+15%CO:
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TF{# 4 Dry Extension 8-12mm REFTRE
FEEESE Oscillation Width 6-10mm BSIRE
JZ 8] Interpass Temperature <100°C By 13

Low heat input

Short arc welding

Control heat affected zone
Match with current
Ar+15%CO2

Keep stable

Uniform deposition

Prevent cracking
4.2.6 FAEM 184 F1:E T 2.5 Gradient Material Additive Manufacturing Parameters
Tofs FEEAA L 3G A 1) 365 FH - 1 48 PR BB P AR AL I ThRE S, BLSRZRIZE & RIF i ig )
%],

Gradient material additive manufacturing is used for preparing functional parts with gradient

performance variation, requiring good interlayer bonding and uniform composition transition.

&ﬁ Value %5I Remarks

J542 FiJ1 Welding Current 150-200A HRAEAA A B
FLSI L JE Arc Voltage 23-27V [UINTEEN
JEFEIH . Welding Speed 150-250 mm/min PRAEJZ | 45 &
1% 4238 ¥ Wire Feeding Speed 6.0-8.5 m/min [N
UAILE Gas Flow Rate 15-20 L/min Ar+20%CO:
JZ= & Layer Thickness 2-4mm MR BT 2K
JZ8]35E Interpass Temperature 150-250°C PRI &45 6
122 Y] Wire Switching EFRE B AR 4%

Adjust according to material
Match with current

Ensure interlayer bonding
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Match with current

Ar+20%CO:2

According to design requirements
Ensure metallurgical bonding

Automatic switching for gradient material

4.3 T2 IHERBRE N Parameter Adjustment Principles

4.3.1 EH 7 AEER N Current Adjustment Principles

o HRIEHIINNS, & 4R IR

o HRREMOUIIN, JRLLE AIITE AP

o RBEFEAPRIHEIR, SRAVEMR ARG IR TR

o JREEPFHENRI, SRAVEMR A SR bR T
Increase welding current appropriately when plate thickness increases
Subsequent layer current can be appropriately reduced when cladding layers increase
Use lower current to prevent cracking when cladding high hardness materials

Use lower current to prevent burn-through when cladding thin-walled parts

4.3.2 B EFAER N Voltage Adjustment Principles

o RS HIRILAL, —MHEE=FHTx0.15+12
o HULKmIN, MREERTE. KGN
o RHRITMRAT, MREEARAE. JEHIEIN
o R AE BB EOR A F
Voltage matches current, generally voltage=currentx(.15+12
When voltage is too high, weld becomes wider and spatter increases
When voltage is too low, weld becomes narrower and penetration increases

Fine-tune voltage according to weld formation requirements

4.3.3 SEEE VAR Speed Adjustment Principles
o EEEIIPRES, JEBEASLE. JRAETE

o CHPEELIMER, IAEELL K. MRRE N

o I IRAE T T E R R

o HAMLAE VT3 R FF R

When speed is too fast, deposition is insufficient and weld becomes narrower

10—
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When speed is too slow, deposition is excessive and dilution rate increases
Adjust speed according to weld width requirements

Keep speed stable during automated operation

4.4 T2 583518 parameter Recording and Traceability

4.4.1 ILFKE R Recording Requirements
LR MIG HEEME B AUES (MIG HEE T 22800 3#%) , WA

Each batch of MIG cladding operations must fill in the "MIG Cladding Process Parameter

Record Form", including:

g1 B Recording Item PIZZEK Content Requirement

7% b 4 B Product Name TR LA A
745 Product Number ME— 1B I 9w 5
FE8% H ] Welding Date £/H/H
1\ 7 Operator FRIESE T4
W %95 Equipment Number FERLG
Y% I Welding Current SRR A B
HLSHE K Arc Voltage SRR A B
JEBEH F Welding Speed SRR A B
1k 423 ¥ Wire Feeding Speed SRR A B
A B Gas Flow Rate SRS A
{454k Shielding Gas SRR L
FR 22 4% Wire Specification MR &k ER
#1% Remarks S L

Flange/Pipe fitting/Steel pipe/Shaft sleeve/Mold
Unique traceability number

Year/Month/Day

Certified welder name

Welding machine number

11—
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Actual used value
Actual used value
Actual used value
Actual used value
Actual used value
Gas type and ratio
Material and diameter

Abnormal situation description

4.4.2 .BHZER Traceability Requirements

o  LEZZHOUFRAAIBRAD T A 75 i

o JHEFHN, WHMEICFIEW LZSH

o FUHLURRF, FRBLH SRt T ZE Sl

o EMINh LZSHHHE, Freidut
Process parameter records shall be retained for no less than the product service life
Process parameters can be traced according to records when quality abnormalities occur
Provide process parameter records of relevant batches when customer complaints occur

Regularly analyze process parameter data for continuous improvement

5 i B#E # Supervision and Assessment

5.1 IS EBRE Supervision and Inspection

5.1.1 B ¥R & Daily Inspection

AR H D MIG HESRE ATl AT, A N AR B
Quality Department conducts spot checks on MIG cladding operations daily, including:
o LZZHRBTEAMILER
o FAENRGILNIEIT
o WHIBITINGZEBIEH
o UFIHERA NI EE

Whether process parameters comply with this specification

/

Whether operators execute according to specification

Whether equipment operation status is normal

12—
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Whether records are filled in timely and completely

5.1.2 LR A Special Inspection
T2HE ARG H A MIG R T ESHPATIE AT LIk A, NS

Process Technology Department conducts special inspections on MIG cladding process
parameter implementation monthly, including:
o BTG RG
o RWSHURF I
o UL I E S ER I
o FRAF N REREVFG
Statistics of parameter implementation compliance rate
Analysis of abnormal parameter causes
Formulation and tracking of improvement measures

Operator skill assessment

5.2 Z¥br A Assessment Criteria

&84 Non-conforming

4% B Assessment Item S 1&#5 /M Qualified Standard
Handling
>95% SHTIR D, i 2 RS
WREHE R ER 100% S, HIEE
BE# AL E R 100% SLEPEEL, TUEIBST
BNEZ T >90% WIFNE, BEEEH

>95%

Analyze causes, formulate corrective measures
100%

Re-fill, training and education

100%

Immediate rectification, accountability

>90%

Supplementary training and examination until qualified

13—
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6 Bft ] Supplementary Provisions

6.1 344 Document Management

o ARHEH T ZEORER TR

o AMVERHFEIFH K, LB KIET

o  AHEABITHS, MAS i

o AHENERBIEHE: TZHEARE. L. PEH
This specification is interpreted by Process Technology Department
This specification is reviewed annually, revised promptly when necessary
Version number increases when this specification is revised

Distribution scope: Process Technology Department, Production Department, Quality

Department

6.2 183X 344 Related Documents

M {E4ES Document Number M2 FR Document Name

CLADDING-MPS-001 B bF i T2 E M
CLADDING-MPS-002 TIG #JE T ZSHM
CLADDING-MPS-003 PR AR EAR
CLADDING-MPS-004 FREEEM R BT
CLADDING-MPS-005 R o7 e B A

Additive Manufacturing Process Management Specification
TIG Cladding Process Parameter Specification

Welding Equipment Operating Procedure

Welding Material Management Specification

Welding Quality Inspection Procedure

6.3 f&1TiC3% Revision History

1&3T HEA Revision 1T Revision .
BRZ Version 3T A\ Reviser

Date Content

14



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

A/0 2025-01-01 B IR KAT First Release TEZH AR

4t Prepared by: T. 245 AR Process Technology Department
B 1% Reviewed by: Jii & Quality Department

fit#E Approved by: S £ ¥ General Manager

AEZ H 8 Effective Date: 2025 45 1 A 1 H January 1, 2025
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