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1. B8 Purpose

ARE B AERILRBNE TEAR (Lt FIRAF TIG HIE TESHMbrHEL S BIA R,
PREZHEIR . EIFHEIR . NEHER . MEE MR M AR R ST H &, i, Bk, 7
PIEE . RS RS RE T ES AR RG], DRAEHEAR 2 SR A — ZOE A AT 8 )
Ph, 5 AL 0K B HE AR I I BOR R

This specification aims to establish a standardized management for TIG welding process

parameters of CLADDING-Technology-Shanxi-Co.,-Ltd, ensuring that key process parameters such
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as current, voltage, welding speed, and shielding gas flow rate are effectively controlled in projects
including flange cladding, pipe fitting cladding, steel pipe cladding, shaft sleeve cladding, and mold
cladding repair, guaranteeing consistency and traceability of cladding layer quality, and meeting

customer technical requirements for precision cladding products.

2. SEFASEE Scope

ARFEE M T AR R TIG GSIRIETE AR T 2T RHEEE, afHE
AFRT
o EMEHTHMEEMEE (Cr13 R, Cr26 REA SN
o ENFLANE AN EE/SNEEHESR SRAL
o IR HESR
o MAMREHERER
o LT TIG LZM&E R TG fiE
This specification applies to all cladding operations using TIG (Tungsten Inert Gas) welding
process in the company, including but not limited to:
e Flange sealing surface cladding repair (Cr13 series, Cr26 series and other alloy steel cladding)
e Internal/external wall cladding strengthening of pipe fittings and steel pipes
e Wear-resistant layer cladding of shaft sleeves
e Mold cavity surface cladding repair

e Metal component additive manufacturing based on TIG process

3. B3 Responsibilities

3.1 TZHRER Process Technology Department
57 TIG HER L ZSHHHE . TE 5, wmEIEETZHE (WPS) , AL TZRK
WEIRES, X T Z SR HERATH AV

Responsible for the formulation, review and approval of TIG cladding process parameters,
preparation of Welding Procedure Specifications (WPS), organization of process verification tests,

and technical evaluation of process parameter changes.

3.2 £72#B Production Department

PITHZ IRIHER T ZSBPATHEIR R, SRS S B B, B a2
K, WXL LESH.
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Responsible for executing cladding operations according to approved process parameters,
ensuring accurate equipment parameter settings, compliance with specification requirements during

operation, and recording actual process parameters.

3.3 JiE &P Quality Department

NI T ESHPUT BB &, WHER R SR TR IIE, i T Z2H0lRm
SERVE AL .

Responsible for supervising and inspecting the implementation of process parameters,

inspecting and verifying cladding layer quality, and reviewing the completeness and accuracy of

process parameter records.

3.4 £ &B Equipment Department
157 TIG L I AE IRTR, BRORBCE TR & L2 HEZHER, EWRR %S
Responsible for maintenance of TIG welding equipment, ensuring equipment performance

meets process parameter control requirements, and regular calibration of equipment parameter

display accuracy.
4. BB AN A5 FEF Management Content and Procedures

4.1 TZZ# % 2K Process Parameter Classification
TIG HEAR T 280 Nt ZH M — RS 2K
RS H Critical Parameters:
| ZH0 % FK Parameter | 775 Symbol | H.47 Unit | 5 #i] 23K Control Requirement |
| SR VA Welding Current | 1| A | ELEESZ I ISIRFIRGRE S, WA Z00 ™A% 4241 |
| FLIRHL & Arc Voltage | U | V | 520K SE AR EERIE, Tk a1y |
| SR H2% % Welding Speed | v | mm/min | H5E M ESCR AN, 3% WPS AT |
| 4754 & Shielding Gas Flow Rate | Q | L/min | fRIFAR R, Biib%Etk, EfaEds

— & ZS# General Parameters:

| ZH4FK Parameter | £ Symbol | H447 Unit | ] ZZ3K Control Requirement |
| ¥5% B 1% Tungsten Diameter | d | mm | #R¥EHL L R/NESRE, LR T1IUERE |

| E9 K% A8 HH & E Tungsten Extension | L | mm | 200 B IR E 1, #IVE & |

| 1522 H.4% Wire Diameter | ¢ | mm | AR5 HESE 2 5 B 26 ¢ |
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| f5221% 1 # . Wire Feed Speed | v_w | mm/min | 58 EEVLES, {RUESECE |

4.2 B T 2. S #E F Typical Process Parameter Ranges

4.2.1 2T ZE# Flange Cladding Process Parameters

| 2:44 Base Material | #E/2 44 %] Cladding Material | L3t I (A) | & U (V) | 3% v (mm/min)
| AR Q (L/min) | #3H% EL4% (mm) |

1Q235B | Crl3 & &4 80-120 | 12-16 | 80-150 | 8-12 [ 2.4-3.2 |

| Q235B | Cr26 %442 | 100-140 | 13-17| 70-120 | 10-14 | 3.2-4.0 |

&
&

| 16MnR | Cr13 Z44 [90-130 | 13-17 | 80-140 | 8-12]2.4-3.2 |

| 16MnR | Cr26 #4545 | 110-150 | 14-18 | 70-130 | 10-14 | 3.2-4.0 |
4.2.2 EHURNEKNET Z S H Pipe and Steel Pipe Cladding Process Parameters

| #1235 [ Pipe Diameter | HEJ{7 B Position | B 1 (A) | FBE U (V) | 3 v (mm/min) | K
A&%iE Q (L/min) |

| ®50-0100 | N AE Internal | 60-90 | 11-14 | 60-100 | 6-10 |

| ®50-d100 | #MEE External | 80-110 | 12-15 | 80-120 | 8-12 |

| ®100-0200 | P4 B Internal | 80-120 | 12-15 | 80-130 | 8-12 |

| ®100-0200 | #MEE External | 100-140 | 13-16 | 100-150 | 10-14 |

| 200 AL | PYEE Internal | 100-140 | 13-16 | 100-150 | 10-14 |

| ®200 LA_L | #MEE External | 120-160 | 14-18 | 120-180 | 12-16 |

4.2.3 HEEHIET ZE# Shaft Sleeve Cladding Process Parameters

| #1275l Shaft Diameter | £/ 44} Cladding Material | FL7E 1 (A) | & U (V) | #E v
(mm/min) | AR E Q (L/min) |

| 30-080 | Stellite 6 | 70-100 | 12-15 | 70-110 | 8-12 |

| ©30-D80 | Co F44|80-110 | 13-16 | 70-110 | 10-14 |

| ®80-D150 | Stellite 6 | 90-130 | 13-16 | 80-130 | 10-14 |

| ®80-D150 | Co 442 | 100-140 | 14-17 | 80-130 | 12-16 |

| @150 LA L | Stellite 6 | 110-150 | 14-17 | 100-150 | 12-16 |

| ®150 DAL | Co A4 | 120-160 | 15-18 | 100-150 | 14-18 |
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4.2.4 EEE/Z £ T Z Z# Mold Cladding Repair Process Parameters

| #LE#1kF Mold Material | #4544} Cladding Material | FLJ 1 (A) | HEE U (V) | 38 E v
(mm/min) | SAELE Q (L/min) |

| H13 | Cr12MoV | 60-90 | 11-14 | 60-100 | 8-12 |

| H13 | BJR 44 | 50-80 | 10-13 | 50-90 | 8-12 |

| Cr12MoV | H13 | 70-100 | 12-15 | 70-110 | 8-12 |

| Cr12MoV | f§i i &4 | 60-90 | 11-14 | 60-100 | 8-12 |

4.3 T2 S HIABEFEFF Process Parameter Determination Procedure

4.3.1 Fri B T Z E# % E New Project Process Parameter Development
1. FARPFH Technical Review

TZHAREARIE 2 HORER . BEMRE . HERMPRIERE, S5E A m&aeSs, YD
& LESHGEH .

Process Technology Department shall preliminarily determine the process parameter range

based on customer technical requirements, base material characteristics, cladding material properties,

and company equipment capabilities.
2. LZRE Process Trial

FEIESAE AT, A8 A A SR A A AR AT RL AT T 20008, 30Uk T ZE S5l AT
P

Before formal production, process trials shall be conducted using the same or similar base
materials and cladding materials to verify the feasibility of process parameters.
3. 24k Parameter Optimization
WAL R, N LS TR, WeRESHAE, fblEE T Z0HE
(WPS) .

Based on trial results, process parameters shall be adjusted and optimized to determine the

optimal parameter combination, and Welding Procedure Specifications (WPS) shall be prepared.
4. T ZHFE Process Qualification

FIEALHER WPS HEAT T 2ZKAE, KIGHIREE MU, . ZEmE., Mk
%), WINLZSHGH L BREK.

Process qualification shall be conducted according to the approved WPS, inspecting cladding

layer quality (appearance, hardness, bond strength, dilution rate, etc.) to confirm that process

parameters meet technical requirements.
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4.3.2 T Z&# % & Process Parameter Change
5. ZZE H{% Change Application

Rl B PR, R SO RN R A TS 80, Ao 15 A 5
T, B AR B R R AN TR R .

When process parameter changes are required due to equipment adjustment, material

replacement, quality improvement, etc., relevant departments shall submit change applications,

explaining the reasons for change and expected effects.
6. FARVEfE Technical Evaluation

T EBOREN AL G BATHOR VAL, 20 A AR S 7 i B R AR, EEN3EAT 20t
B 90 E o

Process Technology Department shall conduct technical evaluation of change applications,

analyzing the impact of changes on product quality, and conducting process trial verification when

necessary.
7. ZZEHLAE Change Approval
LHARVHEFINASE AT 5, L ZEORE 5T AAbiE, 508 WPS MR T 230t
After technical evaluation confirms the change is feasible, it shall be approved by the head of
Process Technology Department, and WPS and related process documents shall be updated.
8. ZAZEASIjEE Change Implementation
AP AL SR R 1 L Z ST IR, 5 AN 9 AR TS 0 R
Production Department shall execute cladding operations according to updated process

parameters, and Quality Department shall strengthen quality monitoring after changes.

4.4 TEZ.SHIHZER Process Parameter Control Requirements

4.4.1 148 # 1% & Equipment Parameter Setting
9. MEEREITNG, BHAENRRNIZR WPS ZRE S L2238, WEEBEHITHIN.

After equipment startup, operators shall set various process parameters according to WPS

requirements, and confirm after setting.
10. WA S ERIRFEEEK

o HIVIERKEEE: +2A

o HREIRKEE: +0.5V

o HEE/RKE: +5mm/min

o AURER/NKEE: +1L/min

Equipment parameter display accuracy requirements:
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e Current display accuracy: £2A

e Voltage display accuracy: £0.5V

e Speed display accuracy: £5mm/min

e Qas flow rate display accuracy: +1L/min

1. w&SHE G, MPLHREGR T SR, RSB E L.
After equipment parameter setting is completed, it shall be reviewed and confirmed by team

leader or quality inspector to ensure correct parameter setting.

4.4.2 T ZE##E Process Parameter Monitoring

12, RIS R, Bl A S B A SRR, BIRS BE WPS HL7E 176 A«
During cladding operations, operators shall closely monitor equipment parameter displays to

ensure parameters are within the range specified in WPS.
13. 428w 2w SR VFVE S, BOSZRMF IR, B R UE VRl T T4kt

When parameter deviation exceeds the allowable range, operations shall be stopped immediately,

and parameters shall be adjusted to the specified range before continuing.
14, KHESH (R, B . AUARRE) MIREICR N AR R4 2R — I
Monitoring records of critical parameters (current, voltage, speed, gas flow rate) shall be

recorded at least once per weld seam.

4.4.3 T ZE# 107 Process Parameter Recording
15. FREMEIRIRE RIS, BIEANRRIAS (TIG #E T Z2SH0d3%K) , e LbrEA T
After each cladding weld seam is completed, operators shall fill in the "TIG Cladding Process

Parameter Record Form", recording the actual process parameters used.
16. 103 N A M ALHE:
o LAIF%T/4K

. HRAE
o LR

o B

o SCBRMITE. BUE. . SRR
. BfEH

o st

Record content shall include:

e  Workpiece number/name
e (Cladding position

e Base material
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e (ladding material
e Actual current, voltage, speed, gas flow rate
e Operator

e Record time
17. LESHOCEKMNBE= i, VB8 W rHE .

Process parameter records shall accompany product flow as the basis for quality traceability.

4.5 F55% LR T 2 S # AT Special Condition Process Parameter Adjustment

4.5.1 EEET ##5#2 Thick-walled Workpiece Cladding
X FEEJE KT 50mm () TAF, NRHZEZIEHRE, &ELZESHATIRA .
o TSR HURFEK 10-15%, FEFEAC 12V, EEFER 10-20%
o ISR RHWELZSH
o GRIHIME: HIVLFEMK 5-10%, HIEFEMR 0.5-1V, AR 5-10%
For workpieces with wall thickness greater than 50mm, multi-layer multi-pass cladding shall be
used, and process parameters for each layer may be slightly adjusted:

e Root pass: Current reduced by 10-15%, voltage reduced by 1-2V, speed reduced by 10-20%
e Fill pass: Standard process parameters

e Cap pass: Current reduced by 5-10%, voltage reduced by 0.5-1V, speed increased by 5-10%
4.5.2 BB T #£ /2 Thin-walled Workpiece Cladding
XFFEEJE/N T 10mm T4, SABIER S, RoREVN T 224
o FHTLFFK 20-30%
o HIKMFK 2-3V
o JEJEFEH 20-30%
o UAWEFEIR 1-2L/min
For workpieces with wall thickness less than 10mm, to prevent burn-through, smaller process
parameters shall be used:

e  Current reduced by 20-30%

e Voltage reduced by 2-3V

e Speed increased by 20-30%

e Qas flow rate reduced by 1-2L/min

4.5.3 i FEFEZEK High Dilution Rate Requirement
B R F A R R R I (R R <15%) , N LLR T4
o [ECIEEEAEIR 10-20%
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o REFIEIESE 15-25%
o JR/MEGHAR G 2 3-5mm
o KHBUNIIRLEAR
When customers have special requirements for dilution rate (e.g., dilution rate <15%), the

following process measures shall be adopted:

e Reduce welding current by 10-20%
e Increase welding speed by 15-25%
e Reduce tungsten extension length to 3-5mm

e Use smaller wire diameter

5. Wi EEZE# Supervision and Assessment

5.1 B Supervision and Inspection
18. JFUEEEE X TIG HER L ZSHHITH TN A, ENECUH:
o TLIEBHUEANTG WPS 2R
o LZZHUUFERTEE. W
o AN RGILNIEIT
Quality Department shall conduct monthly inspections of TIG cladding process parameter
implementation, including:
e  Whether process parameter settings comply with WPS requirements

e  Whether process parameter records are complete and accurate

e  Whether operators execute according to specifications

19. TZHEARMEZTEX TESHHE VAT VRS, RYE i E B e o sy, b2t
W T ZSHEH .
Process Technology Department shall conduct quarterly reviews of process parameter

rationality, and adjust process parameter ranges when necessary based on product quality data and

customer feedback.
5.2 Z1%r4E Assessment Criteria
| %00 H Assessment Item | 5 1% b5 Assessment Criteria | 14345 #E Deduction Criteria |
| TEBHEBAEE | 100% | BRI 1 AR 5 7) |
| TEBHOCTE R 295% | RERIL 1 YRA1 3 47 |
| TZZHACKAER AR | 298% | R I 1 AR 3 70 |
| TESHPITREE 1295% | BRI 1 IS5 77 |
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5.3 Z]IEHEHE Corrective Actions
20. W BRSPS, SRATERTTRAE 3 AN TTAE H P s 2 TE i S

For problems found during supervision and inspection, responsible departments shall develop

and implement corrective actions within 3 working days.
21 WEE IR AR, R RARR, SRECRGVEM IEfE, 97k RO A

For recurring problems, root causes shall be analyzed, and systematic corrective actions shall be

taken to prevent recurrence.

6. Bf}0| Supplementary Provisions

6.1 8 3% 344 Related Documents

e CLADDING-WPS-001 (TIG #5428 T 232D
e CLADDING-QC-005 (ME45 2 i S A 36 M i )
e CLADDING-TR-003 ( L.ZZ¥c %)

6.2 i3 & Record Forms

e CLADDING-FORM-011 (TIG H:/& T. 250 5%)
e CLADDING-FORM-012 { T.ZZSHA8 ¥ HiE )
e CLADDING-FORM-013 ( T. ¥ BRI 5H%)

6.3 ¥&1] [Ji 58 Revision History
| A Version | 1211 H 1] Revision Date | 12T A %5 Revision Content | /27T A\ Revised By |

| A/0]2025-01-01 | T X KA Initial Release | T. 25 AR B Process Technology Department |

4t Prepared: HH# Date:
% Reviewed: H#A Date:
itk Approved: H# Date:
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