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1. B #J Purpose
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1.2 Purpose

This procedure aims to standardize the pulse parameter settings, frequency control, and weld
formation quality management requirements for pulse TIG cladding and pulse MIG cladding
processes in additive manufacturing and precision cladding operations at CLADDING-Technology-
Shanxi-Co.,-Ltd, ensuring stable and controllable welding quality for flange cladding, pipe fitting
cladding, steel pipe cladding, shaft sleeve cladding, mold cladding repair, and metal component
additive manufacturing services, meeting customer technical agreements and industry standard

requirements.

2. 5EFASE E Scope

2.1EREE
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2.2 Scope

This procedure applies to pulse TIG/MIG cladding process control in the following business

scenarios of the company:

e Flange cladding: Cladding reinforcement for various industrial flange sealing surfaces
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e Pipe fitting cladding: Lining cladding and surface repair for pipeline fittings

e Steel pipe cladding: Surface cladding for long-distance pipelines and pressure vessel steel pipes
e Shaft sleeve cladding: Wear-resistant layer cladding for rotating equipment shaft sleeves

e Mold cladding repair: Surface remanufacturing for injection molds and die casting molds

e Additive manufacturing: Near-net-shape manufacturing based on TIG/MIG arc additive

3. BR 7t Responsibilities

3.1 BiR ITF2ER Technical Engineering Department
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3.2 £ 7=&8 Production Department
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3.3 JiE &P Quality Department
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3.4 %4588 Equipment Department

B K TIG/MIG JRE: % & M 4E 3 R 77
ORI & KR T RE AR S 300 & T 2 ER
EWIREIG A AL . LR SRR



©

METHEA (LHE) FRAA

Cladding Technology (Shanxi) Co., Ltd.

4. BEIE RN EEFERF Management Content and Procedures

4.1 kA TIG ¥R S # I H Pulse TIG Cladding Parameter Control

4.1.1 k7 #5753 Pulse Current Parameters

ik TIG HEH5 R A FL I 5 Ve L LR S 3 i L RO KR i, 3 TG 42 i ik b 2 s
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Shaft

Sleeve

Cladding

Pipe
Parameter Flange .
Fitting
Item Cladding
Cladding
WA Peak 180- 160- 200- 140-
EEN/ Current 260A 240A 280A 200A
A Base
40-80A  35-70A  50-90A  30-60A
EER/ Current
TR Current
3:1-5:1 3:1-4:1 3:1-4:1 3:1-4:1

=4 Ratio

4.1.2 Bk A 55 =42 H Pulse Frequency Control

Fk AR LA IR ROR AR GE R R R R ], AN R LA SR AR R AL
KM ZEFRWIAR R E .

Frequency . Application
EICE ERSR .
Range Scenario
First Layer
10-20Hz 10-20Hz 2T Y
Root Pass
Intermediate
20-40Hz 20-40Hz a2 Transition
Layer
HARJE MM Fill and Cap
40-80Hz 40-80Hz
= Layer

Formation

Characteristics

Low dilution,

fifiz precise control
. Good fusion,
RIFHE. &
- moderate
R .
penetration
High
ERUEE. P deposition,
By Y smooth
formation
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4.1.3 Bk A 55 E 24l Pulse Width Control

Fp e (b)) F VB IR RR ST (8], S2mm syt #0 A N R G4 il T o
WE(EKTE: 0.08-0.15 Fb, HFE RIS JE B K HENR Z A 1 %

FAERKTE: 0.05-0.10 F2, HfRIA T /34 4

H L 30%-60%, B JE SR FHEUR & 2 il AR

4.1.4 1525 E 4] Weld Formation Control

JikH TIG A 4% R R 455 1) B
o JREETERE. HUETEEIEHITE 12-20mm, RHE T AR
o JREEEIFE: FUZMER 2-4mm, ZJEHENE TR EE R
o JEEIEM: HEMEABL LR 15%, FRMEHRR
o WRSUHSME: BKMIERSATERZ LN, RIEREERSUINS
o LM BRI KRGS, AGVERE

4.2 kA MIG HE1E S 8Z S Pulse MIG Cladding Parameter Control

4.2.1 [k R #1578 B Pulse Current Parameters

fikif MIG HESRIE F] T BB B 5t B I R B P SERUR FL R4 1R R D] &%
JR A FE Al o

Parameter Steel Pipe . Additive KE#RE
SHHE PO skt ,
Item Cladding Manufacturing g
o - Peak
e EREER 280-400A  260-380A  300-450A
Current
o Base
FEAH IR 80-150A  70-130A  90-160A
Current
Current
FEVEL . 3:1-4:1 3:1-4:1 3:1-4:1
Ratio

4.2.2 Bk A4 Pulse Frequency Control

Frequency . Application Process
S ERSR
Range Scenario Characteristics

30-60Hz 30-60Hz AR = Regular R WA R Stable droplet
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Cladding Layer transfer
High High depositi
o ) . N 1 eposition
60-100Hz 60-100Hz = BUE B Efficiency = AU £ P
efficiency
Layer
Precision Fine f i
e . W N N ne formation
100-200Hz 100-200Hz KB )R Formation 2 s A A |

control
Layer

4.2.3 3 225%E E 2% Wire Feed Speed Control

15 2230 B 5 K AR T RS TR UC S, AR R BRE K — YR TRt v
o GEZZIHME: 4-12m/min, ARYE IR LL BAR R ko ) R
o ULECJFEM: 32522 B/ Bk pp AR =T kit 2 5, PRUERS i
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4.2.4 1525 R E4$94] Weld Formation Control
Fikih MG HE AFAHR 4% Bl 5 4 1) 2 45
o JELETEFE. FETESE 18-30mm, RIBIEECR TR
o JRUERIT: HZHER 3-6mm, ZJEHEIEEEH]ZE A E<150°C
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4.3 T2 &8 % EFEFF Process Parameter Setting Procedure

4.3.1 S TE T FE Parameter Setting Process

1 BORTREMIRGE TAF . HESRADRE BORZOR G HIRE T ZHAE (WPS)
HRHE WPS B € B BT AR Bk T8 Sk it 2 4

R _EEAT T 2005, SRuE 2o

EIARSE R PR IR TR R TPl i 45 2R

AR B 5T E A T 2348, BRI S15

Az ER i MR A T AT HEIR AR

A T

4.3.2 S X E3R Parameter Recording Requirements
R HEREAE ML L e % DL S 4
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4.4 1845 R &Y i B 4241 Weld Formation Quality Control

4.4.1 5} A I F7 4 Appearance Inspection Standards

e . N Meet drawin
. , WA EARER, (0% _ -
R4 VT S Weld Width requirements, deviation
<t£lmm
<+1lmm
. Meet drawing
. Fra BARER, Wz
JREE S Weld Height - requirements, deviation
<+0.5mm
<+0.5mm
R . Uniform and continuous,
KAWL Surface Ripple BIs)Es:, BRA
no abrupt changes
. RE<0.5mm, K& Depth <0.5mm, length
gul Undercut
<100mm <100mm
Y4 Spatter KA CIE R Surface spatter cleaned
No visible porosity on
<AL Porosity KA WAL P k4

surface

4.4.2 RER R ERL Internal Quality Inspection
o HHERARIN: HEARIE S REMAE S X NB/T 47013 FrifEAs il
o HEFSATIN: A IHELR Z B A T E
o TEPEMNG: AR R X R R A A B R B SR
o  LRIRES: FRREHIERARERIEE N
4.4.3 #5224 Dilution Rate Control
Fik et 5 P 8 2 1) A IE HE 2 I BE R S B R R »
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o VEZEBHMEM: MRR<15%
o MNEMEIRE: MiREE<20%

o THTHHMEIRE: MIFEFE<10%

o ML MBEFE25%

4.5 B & EEER Equipment Management Requirements

4.5.1 Bk R ThBER ZL Pulse Function Check

. HAE VR AS B AR W & Bk vh ThRE 2 15 IE %
o HRINKITIETE Bon R, SEOREF R

o KA BKIP AR BoR S SEbRA B0k

o ORI YR . FEAE H IR R E

4.5.2 & A% 4 Regular Calibration

o TEAXMREEIRAAHEM. RN ERE TR
o TR Bk TR S R R AT AR T

o TETHLLAHUART & ST

o KLY

5. IS B # #% Supervision and Assessment

5.1 IS EBRE Supervision and Inspection

o JREAEAMEKSESATICR, WINSHRTE TR
o BORTIEEEE A PR A i EES, TS ierm
o AEEFHRE AT IREIRE, BRI LR IEAT

5.2 Z1% R Assessment Indicators

Assessment _ Assessment
EZmE BHirE Target Value E%ER .
Item Period
ZHPATR &

Parameter
= Compliance >98% >98% HEE Monthly
Rate
SREE—IRE First Pass >95% 295% HE Monthly
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xR Quality Rate
W Bkaphpe  Cawpment
N Pulse Function >99% >99% HEE Monthly
SR
Rate
e o Process
TZXf5e%
Document 100% 100% ZR Quarterly
%
Completeness

5.3 FF4E0H Continuous Improvement

o RFEIELESITER, FFEALIK TS HbriE
o HEEPMEIIATIEARRRE, Hi T EERIZR
o EMHKITHEIFEARETII, IRTHRIFRREAKT

6. B ] Supplementary Provisions

6.1 183X 344 Related Documents

e CLADDING-WPS-001 ##8; T. Z MU 4 il & 2R 77
e CLADDING-QC-008 #55% i & 4 16 & BLRE 7

e CLADDING-EQP-005 #5454 & 44 (1 37 5 B AL 7
e CLADDING-TRN-003 %542 \ 52 Uk HAE 7

.2 iIE3 =% #& Record Forms

e CLADDING-REC-016-01 ket S ¥ic 5t %

e CLADDING-REC-016-02 4% i %! i A6 5610 5 %
e CLADDING-REC-016-03 ¥ & kit IhAe s 2 id s 3%
e CLADDING-REC-016-04 T.ZZ ¥R 15

(o)}

6.3 f&1TiC3¢ Revision History

Revision Revision
Version &iTHHEA EITHER BITA Revised By
Date Content

2024-01-  2024-01- Initial HARTH  Technical
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