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Cladding-Technology-Shanxi-Co.,-Ltd-
CLADDING-MPS-018-Hot-Wire-

Cladding-Layer-Process-Specification

# TIG/MIG E T ZSHIRHERF

345 : CLADDING-MPS-018
XA R TIG/MIG R IMPGRE . XL HE SR BURREHER
FXHrE: Hot Wire TIG/MIG Cladding Process Parameter Control Procedure

1. B8 Purpose

FVERME THA (L) FRAFMLZ TIGMIG HEELEL FmFAGRE . 2221 51
AR AFEHIEOR, OREZHEIE . ERHER . INEHEE . SEEHEE . SAKIREE L E)E
TR G S K T ZSEA T RPN, REHEREFERE WS, WAz R
FORGP i PERE R AR .

To standardize the control requirements of heating temperature, wire feeding speed and
deposition rate in hot wire TIG/MIG cladding operations of CLADDING-Technology-Shanxi-Co.,-
Ltd, ensure process parameters are under control for flange cladding, pipe fitting cladding, steel pipe
cladding, shaft sleeve cladding, mold cladding repair and metal component additive manufacturing,
guarantee stable and reliable cladding layer quality, and meet customer technical requirements and

product performance specifications.
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2. SEFASEE Scope

AREFFERH T AT A XA L TIG #E1E (Hot Wire TIG) Fl#k 22 MIG HE/E (Hot Wire
MIG) TZHA Rk, HAARmE:

o RZHEHEE L
o ETFNEERSMEEHEIRIZ R
o AN R P HEAR
o HIEERMMEL S FHIE
o MHAMEHEEEE
o FREERPRLIER ik
o REIFHERPFR M ML BT
This procedure applies to all production operations using hot wire TIG cladding and hot wire
MIG cladding processes, including flange sealing surface cladding strengthening, pipe fitting inner
and outer wall cladding repair, steel pipe anti-corrosion and wear-resistant cladding, shaft sleeve

surface strengthening and remanufacturing, mold cavity cladding repair, gradient material additive

manufacturing, and large component surface modification treatment.

3. B3 Responsibilities

3.1 & 7=EB Production Department

P oTIEL TIG/MIG HEAR B4 1 H W BRI E S 4, AR IUE I T 22 83T A7 1F
Ak, ERSEFR TESHHEE, KIS L Bk
Responsible for daily operation and maintenance of hot wire TIG/MIG cladding equipment,

execute production operations according to process parameters specified in this procedure, record

actual process parameter data, and report abnormalities promptly.

3.2 BUREB Technology Department

B Sl g AUEIT A2 TIG/MIG MR T 2 S50brdE, ZmifilIREE TZMEE (WPS) , XIRR#k
T FISEORER AT S, T L2 TR,

Responsible for formulating and revising hot wire TIG/MIG cladding process parameter
standards, compiling welding procedure specifications (WPS), providing technical guidance for
parameter adjustments under special conditions, and reviewing process parameter change

applications.
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3.3 JiE&B Quality Department

MO E TZ2HIIT RO, SR ER BT 51PE, FiLESHex, A
Fra T A IEFE K .

Responsible for supervising process parameter implementation, inspecting and evaluating

cladding layer quality, reviewing process parameter records, and proposing corrective action

requirements for non-conformities.

3.4 £ &B Equipment Department

5T EL TIG/MIG HESR B & A4 ORTR, FATRINAAR S, L RS, JARURIN R GisT
I, SRR A% A AR T
Responsible for maintenance of hot wire TIG/MIG cladding equipment, ensuring heating , wire

feeding , and deposition monitoring operate normally, and regularly calibrating temperature sensors

and flow meters.

4. BB ANZA 5 FEF Management Content and Procedure

4.1 IN#GE E 24 Heating Temperature Control

4.1.1 Fi# B EFZ# Preheating Temperature Control
MRIEBEAA A S S HE SRR R, & ) PR R Y

B4 288) Base EE3EE Thickness IR B Preheating EATZ Applicable
Material Range Temperature Process
%4% Carbon Steel <50mm 100-150°C TIG/MIG
4% Carbon Steel 50-100mm 150-200°C TIG/MIG
%4% Carbon Steel >100mm 200-250°C TIG/MIG
& 4:4M Low Alloy
<50mm 150-200°C TIG/MIG
Steel
kA 489 Low Alloy
>50mm 200-250°C TIG/MIG
Steel
AEEA Stainless Steel — 4=#BJEE All Thickness 100-150°C TIG
#HE A 4 Nickel-based N
- 4=¥R L All Thickness 150-200°C TIG

Alloy
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TR ARSI E St # Ty 2, A AN IR A B B AR I &, A DR B 3R T
B15], R ZEFEHIAEL20°CRAN -
Preheating shall be carried out by induction heating or flame heating, measured by infrared

thermometer or thermocouple, ensuring uniform base material surface temperature with temperature

difference controlled within +£20°C.
4.1.2 L jI# 8 B2 #] Hot Wire Heating Temperature Control
ez TIG/MIG HEMR b, HR78 223 ST IR R G TildA,  In PRI T R e oy 5o 2 AL
LN FRR FEFE I K
o ABRNIHTELL: A EZIEHITE 200-350°C
o HUESEITL: IR EEHITE 250-400°C
o HEEEEEITEL: INAVRIESEHIAE 300-450°C
o HHFIEEIRFELL: NFEEFEHIAE 150-300°C
AL T R S T A P SN M, R SR AR BOE (I 15°C AN . R, W
H sk &I IR 2L,
Hot wire temperature shall be monitored in real time by thermocouple, with temperature

fluctuation controlled within £15°C of set value. When temperature is abnormal, equipment shall

automatically alarm and pause wire feeding.

4.1.3 Z /5B EFZ# Interpass Temperature Control
Z IR, RS Z AR, B kit S SR RO R YRR R R

= 1g5]38 J: Maxi
HWIEH 8 Cladding Material R Bl LR Maximum ##175 3K Cooling Method

Interpass Temperature

AN#54N Stainless Steel <250°C E #R ¥4 Natural Cooling

BRI 4 Nickel-based Alloy <200°C H 4% ¥4 % Natural Cooling
fifl Jii & 4= Carbide <150°C 5 1] X4 Forced Air Cooling

£l 344 Cobalt-based Alloy <200°C H 4k ¥ #) Natural Cooling

J2 i LR b BRI, A 20U o HEARAE MY, Rl P P 2 L Y i 77 P 4K 8
When interpass temperature exceeds the upper limit, cladding operation must be suspended until

temperature drops to the specified range.
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4.2 152 K E 2% Wire Feeding Speed Control

4.2.1 X223 E R E RN Wire Feeding Speed Setting Principles
1% 22 T EL RS AR BOR AR . HESR R OV B KRR, NARYE LT R LR S E
o JHAF 22 H A% Wire diameter
o [EIZHLJM Welding current
o HIIH L Arc voltage
o B} M i Base material
o MEEJZEJEZE K Cladding layer thickness requirement
o FiREFIE M ZLK Dilution rate control requirement

4.2.2 X223 E S HF Wire Feeding Speed Parameter Table

EFELER Wire IR 3 Welding ELLREIEE Wire

i& 155 Application
Diameter Current Feeding Speed Range

5 9 HE AL Precision

®2.0mm 120-160A 200-300mm/min
Cladding
. i MLHELE Regular
®2.4mm 150-200A 250-350mm/min
Cladding
, {1 UHESR High-
@3.0mm 180-250A 300-450mm/min
efficiency Cladding
. K FAHENE Large-area
®3.2mm 200-280A 350-500mm/min
Cladding
. J& /7 HESE Thick-layer
®4.0mm 250-350A 400-600mm/min

Cladding

4.2.3 Z 2 E 1 7B K Wire Feeding Speed Adjustment Requirements
o HNLZTIG HEMR: AL SINAGRZERSh IS, R T e i PR 22, ki
o FAZZ MIG HESR: AL IR RILES, R A AR E WA e
o ZRHMEE: HRIALHEEE LR, JREERAEE RSO
o THEEE(THEMR. XL EIEHIERURTEHE, BibRy
o  KANEZHEIR. IRLESERNE MR, RIEA R
Hot wire TIG cladding: wire feeding speed shall be linked with heating temperature control,

appropriately reducing wire feeding speed when temperature increases to prevent overheating. Hot
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wire MIG cladding: wire feeding speed shall match welding current to ensure stable arc combustion.
Multi-layer cladding: first layer wire feeding speed shall be appropriately reduced, subsequent layers
adjusted according to molten pool condition. Thin-walled pipe fitting cladding: wire feeding speed
shall be controlled in lower range to prevent burn-through. Large flange cladding: wire feeding speed

may be appropriately increased to ensure production efficiency.

4.2.4 XL R A X ER Wire Feeding Maintenance Requirements
. F e B ik 22 5 IEA I O, BEUHE I 20% ) B 45
o ENNEWIELE, BilEEEIERNNE LA ENE
o FuRIELIKT], WHIRIE LG I
o LRIRLHELPME S BUE B M, W7 I 5% 1 5
Check wire feeding wheel wear daily, replace when wear exceeds 20%. Clean wire feeding tube
regularly to prevent blockage affecting wire feeding stability. Check wire feeding tension to ensure

smooth feeding without slippage. Record deviation between actual and set wire feeding speed, adjust

when deviation exceeds £5%.

4.3 1RBLEZEH Deposition Rate Control

4.3.1 BBFEEFEF X 5 11-E Deposition Rate Definition and Calculation

WS HOE A2 FALIN 18] A HEIE AT RSO, 2 M AR R R A 2 1 ) B R A o

WEHOE R TR A

FAEOH R (kg/h) =K F (m/h) x HEAELLHEE (kgm) x BWHRCE (%)

Deposition rate refers to the amount of cladding material deposited per unit time, which is an
important indicator for measuring cladding efficiency and cost control.

Deposition rate calculation formula:

Deposition Rate (kg/h) = Wire Feeding Speed (m/h) x Wire Linear Density (kg/m) x Deposition
Efficiency (%)

4.3.2 IFEE FEZ#H H £ Deposition Rate Control Targets

T Z A Process Type FURARUER Target ¥ ZIE B Efficiency Range
Deposition Rate
22 TIG H#EJ7 Hot Wire TIG 3-8 kg/h 85-95%
2z MIG HE2 Hot Wire MIG 8-20 kg/h 80-90%
s 2 HEJE Precision Cladding 2-5 kg/h 90-95%

R HE SR High-efficiency

10-25 kg/h 75-85%
Cladding
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4.3.3 BEE RN EF R 2% Factors Affecting Deposition Rate and Control
JE3Z I Welding Current

PR RER, BHoE R s, E KBRS SBRBERT S BUEE. SRS
PR BHR PRI 355 1 FL IR TG
Increasing welding current increases deposition rate, but excessive current causes higher

dilution rate and poor formation. Appropriate current range shall be selected according to cladding

material characteristics.

IR Are Voltage

RS R LR S Tt 38 AR, R R S BUE L 5. BUBEA R, HRIER S BUE
AR

Arc voltage affects molten pool width and penetration depth. Excessive voltage causes overly

wide molten pool and poor formation, while insufficient voltage causes inadequate penetration.
JEEEE Z Welding Travel Speed

J#Tﬁ R 'ﬁ%@ﬁlkiz}ithﬂé/\, HESRSEUABEAS S BENEEAR, HELE
Welding travel speed is inversely proportional to deposition rate. Excessive speed causes

insufficient deposition and poor interlayer bonding, while insufficient speed causes overheating and

higher dilution rate.

#2238 FE Hot Wire Temperature

MR FE TR, TIROR G, ECERSE m, RN R R PEAC. HIR A T Re 3
Hweid#, GETRkbdi.

Increasing hot wire temperature enhances preheating effect and improves deposition rate while
reducing dilution rate. However, excessive temperature may cause wire overheating and alloy

element burn-off.

4.3.4 IBFEE R NS 10R Deposition Rate Monitoring and Recording
o RIS SEPRIEHGE R, 5 HARMEX
o AU A WL £10%K], BT R R IR R L2 S
o IENIIEBCEARIIEE, N L EIA SR S
o EMIGIHMEIAIR, PRAL A RO
Record actual deposition rate per shift and compare with target value for analysis. When

deposition rate deviation exceeds +10%, analyze causes and adjust process parameters. Establish
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deposition rate database to provide data support for process optimization. Regularly calculate

material utilization rate to evaluate cost control effectiveness.

4.4 TE.5¥E5h#% Process Parameter Linkage Control

4.4.1 S ITE RN Parameter Matching Principles
TINHGRE . 18223 [ 5IAHEECR = M HREL, WS A e, SR AEILRC.

Heating temperature, wire feeding speed, and deposition rate are interrelated and must be

comprehensively considered to achieve optimal matching.

4.4.2 AFT WS & Typical Working Condition Parameter Combinations

TH—: SR TR Flange Sealing Surface Precision Cladding

J7 22 B 4% Wire Diameter ®2.0mm
F Bz I Welding Current 140A
HLHN K Arc Voltage 14V
225 ¥ Hot Wire Temperature 280°C
1% 22T Wire Feeding Speed 250mm/min
JEFEIH E Travel Speed 80mm/min
H bR A FH 2 Target Deposition Rate 4 kg/h

TH—: PEKERESHEE Steel Pipe Large-area High-efficiency Cladding

JH 7 22 H 42 Wire Diameter ®3.2mm
5% HHIR Welding Current 240A
HLHN K Arc Voltage 22V
225 FE Hot Wire Temperature 320°C
1% 22T Wire Feeding Speed 450mm/min
JEFEIH E Travel Speed 200mm/min
H bR FEHGH 3 Target Deposition Rate 15 kg/h
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TH=: WHEEHHIEBS Shaft Sleeve Remanufacturing Repair

J 7 22 B 4% Wire Diameter ®2.4mm
{542 IR Welding Current 170A
HLSN K Arc Voltage 16V
225 FE Hot Wire Temperature 300°C
1% 22T Wire Feeding Speed 300mm/min
JEFZH JE Travel Speed 120mm/min
H bR A FGH 2 Target Deposition Rate 8 kg/h

4.5 F'H 4B Abnormal Handling

4.5.1 ;8 B Z % 4 2 Temperature Abnormal Handling
o BRI BRARINATIER, MEHEMSEEILER, LN EHR
o LRI AAIMAPRYE, HHEIMPGOE, W ROEE
o RIMEZHEAR: EIFIE, ISR, A5 A S Ak
Hot wire temperature too high: reduce heating power, check thermocouple condition, replace if
necessary. Hot wire temperature too low: check heating power supply, clean heating element, adjust

temperature set value. Interpass temperature exceeds limit: suspend operation, enhance cooling,

continue after temperature drops to specified range.

4.5.2 X 22 F E 4 B Wire Feeding Abnormal Handling
o IRLAM: MR, ERIALE, KMEHTLTE
o RLHJTWH: RAXLZBN, WBRILESE, HHREET
o Irzz. {zIbARNL, WEBELEM, HBTIIIK, A2 R
Wire feeding £A4%: check wire feeding wheel pressure, clean wire feeding tube, check wire
quality. Wire feeding speed fluctuation: check wire feeding motor, adjust encoder parameters,

replace worn parts. Wire breakage: stop operation, clean molten pool, re-strike arc, analyze breakage

cause.

4.5.3 15843 % 4 ZE Deposition Abnormal Handling
o ABUERIIAC: KEIELHE. R, RZEE, GEIE
o IAEUHFIEE: PRRIELZEEBURE T, BibREER R
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o FUEAR: MERINHEE. FEEE, MUESHAEE

Deposition rate too low: check wire feeding speed, welding current, hot wire temperature, adjust
comprehensively. Deposition rate too high: reduce wire feeding speed or welding current to prevent
excessive dilution rate. Poor formation: adjust arc voltage, welding travel speed, optimize parameter

combination.

5. WA EEZE# Supervision and Assessment

5.1 B EANZ Supervision and Inspection Content
JiR R AR 22 TIG/MIG HEE T2 S HPATIEAT I B A, B AR E LT .

Quality Department shall conduct monthly supervision and inspection of hot wire TIG/MIG

cladding process parameter implementation, focusing on the following content:
o MR EFEHDRE R A AL
o RLHEEWER TG LEER
o JABCHE AT RIEH] H bx
o LZZHCRHEAHRA LI AR
o WHRYEPIRIFICFA TG
Whether heating temperature control records are complete and accurate. Whether wire feeding
speed settings meet process requirements. Whether deposition rate achieves control targets. Whether

process parameter abnormal handling is timely and effective. Whether equipment maintenance

records are standardized.

5.2 EZ¥%Ar A Assessment Criteria

4% B Assessment Item S 1&#5/E Qualified Standard 14 ¥R 1 Deduction Standard

2 10 5% 5 % Temperature

>98% FERRAR 1%41 2 2
Record Completeness
SHPATFF & % Parameter
a >95% SRR 1% 3 45
Implementation Compliance
Bl A4 327
i AL K B % Abnormal
o >90% KEPRIR 1% 2 47
Handling Timeliness
W 56 1F- % Equipment
E auip >95% REIR 1930 2 4
Availability
JAHEUHE 2R IA bR 2 Deposition Rate
- P >90% SEVEAIS 1% 3 45

Target Achievement

10—
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5.3 Z155 R M A Assessment Result Application

o HEFEZIH>905r: VAT, 4 T1E 450
o JEHEEASS 089&3\ PR ERE, CREFILR
o AEEEZIGH 70-79 4. VPR, FREIEL
o HAEEEN<T05: ENAER, BRI

Monthly assessment score >90: rated as excellent, appropriate reward given. Monthly
assessment score 80-89: rated as qualified, maintain current status. Monthly assessment score 70-79:
rated as needing improvement, rectification within deadline. Monthly assessment score <70: rated as

unqualified, accountability pursued.

6. M} Supplementary Provisions

6.1 8 3% 34+ Related Documents

e CLADDING-WPS-001 ##2 TIG HER 8 T 2 M FE
e CLADDING-WPS-002 #4422 MIG HEJEIE 42 T 2R
o CLADDING-QC-015 HENEJZ 5T & 46 56 HH S

e CLADDING-EQP-008 Hi /5% £ 43 (R I5 I FE

6.2 1L ¥ *4& Record Forms

e CLADDING-REC-018-01 #2212 T. 2B Ml 5%
e CLADDING-REC-018-02 /ABH R 4 iRk 3%
e CLADDING-REC-018-03 T.ZZ ¥ B # A HH il sk %

6.3 &1 723X Revision History

1T B Revision 83T Revision .
K7 Version g g 3T A Reviser

Date Content

Hi AR Technology

Department

A/0 2024-01-15 B IR KEAR First Release

4t Prepared by: 7 R#E Technology Department
# 1% Reviewed by: i = Quality Department
fit#E Approved by: 2 # General Manager

11—
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