METHEA (LHE) FRAA

Cladding Technology (Shanxi) Co., Ltd.

©

BMEBETHEAR (LA BRAR
Cladding Technology (Shanxi) Co., Ltd.

IEFTHINE - TIG HEIR - MIG HER - KEERIREE - REDRW - BHISEE

Cladding-Technology-Shanxi-Co.,-Ltd-
CLADDING-MPS-020-Flux-Cored-Wire-

Cladding-Layer-Process-Specification

AR LBEESHRBESRITSHERELTEER

SCH4S:  CLADDING-MPS-020

AFZRR: IR LHIR T 2SS R 2R

P AHK:  Flux Cored Wire Cladding Process Parameters and Quality Requirements
RAS: A0

AREH: 202441 H 1 H

GRiIIRIT: L EHARE

T 120

1. BH#

1.1 Purpose

FIERNE THAR (LvE) FRAFZCRELHEE T 2SR E . R URIEH KR4
JREEOR, WREZHEE . EEHEIR . ANEHEIR . MR BLAMEIRBE S ST Z
R E PR B — B, TR 2 R I A 1 R B HE SRR IR S5 B T

To standardize the parameter settings, shielding gas selection and weld seam quality

requirements for flux cored wire cladding processes at CLADDING-Technology-Shanxi-Co.,-Ltd,
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ensuring process stability and product quality consistency for flange cladding, pipe fitting cladding,
steel pipe cladding, shaft sleeve cladding, mold cladding repair and other businesses, meeting

customer expectations for additive manufacturing and precision cladding technical services.

2. EAERE
2.1 Scope

ARSCAE FH T A AR 2508 22 (Flux Cored Wire) #E4T TIG/MIG B AHEM . ALY H
3G Je TAVZFE AR T il 5 fHE B E TRTHSEG0E . RIPVUEIRE 5IRE R ER
5.

This document applies to parameter setting, shielding gas configuration and weld seam quality

inspection in TIG/MIG hybrid cladding, arc additive manufacturing and industrial component surface

strengthening and remanufacturing repair projects using flux cored wire at the company.

3.l 5T

3.1 Responsibilities

=t v Department/Position RHEAS Responsibilities
p p

Develop and update flux
] 5 T 2 AR A cored wire cladding

o e rocess parameter
et e Process Technology RILZZHbriE: 4 P P .
TZHARE ‘ o standards; Review
Department Fik TOL T KIS H0R 5

X parameter adjustment
UES plans for special

working conditions

Execute cladding
I T 2 5 MHT e operations according to
S ) . e rocess parameters;
HEFEER Production Department ~ {EMl; g% SEbr LE % P P
5 47 Kl

Record actual process
parameters and

production data
Supervise the
BT S SHHAT B implementation of
Quality Department Py HLLVRBER BRI proces.s parameters;
S A i Organize weld seam

=
fim
ok
=3

quality inspection and

nonconforming product
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handling

Maintain welding
PP IR R R IR L R equipment and wire

W%l Equipment Department ~ %t; IRIRYTAEMLRL  feeding ; Ensure normal
ARG IERIZAT operation of shielding
gas supply
Procure flux cored wire
. KIGFF SRR R and shielding gas
SR Procurement Department ) )
VR 22 5 R3S AR meeting technical
requirements

4. EBARERERF
4.1 Management Content and Procedures

4.1.1 ZrBARL L IR

Flux Cored Wire Selection Principles

LR L)k ARG BER A BT . HEIR E A REEOR L TR SR e . A RIH 250
SRR 2mm, ®1.6mm. ©2.0mm. ®2.4mm, & FAFEEE M 58 RGN
FORMIHEARAEL .

Flux cored wire selection shall be determined based on base material, cladding layer
performance requirements and operating conditions. Commonly used flux cored wire specifications

include ®1.2mm, ®1.6mm, ®2.0mm, ®2.4mm, suitable for cladding operations on different

thickness substrates with different deposition efficiency requirements.

Recommended

Application BEFRLIE

Typical Use

Wire Size

Shaft sleeve

Precision thin

2 v S AR . ®1.2mm ®1.2mm o .
layer cladding =1 precision repair
» Standard V22 e T Flange sealing
R T AL surface ®1.6mm ®1.6mm o surface
strengthening cladding
e High efficienc A KHEAAHE  Large area steel
s e Y ) omm ®2.0mm g e ’
deposition 5 pipe cladding
BRK AR E Large area
AR T Heavy ®2.4mm ®2.4mm g . )
deposition =2 mold repair
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requirement

4.1.2 BETZEHKE

Welding Process Parameter Settings
4.1.2.1 AFESHEEH

Current and Voltage Parameters

iR IR IR S R S HS AR R 22 AR HEMR )2 5 R S REM S M R AT
NGRS

Current and voltage parameters for flux cored wire cladding shall be matched according to wire

diameter, cladding layer thickness requirements and base material thermal conductivity.

- Welding Arc
ire
. IRIERR Current Voltage Application
Diameter
(A) V)
ek 3 o |2 Precision
7{:@ b Yﬂ‘}; .
O1.2mm ®1.2mm 90-130 90-130 22-26 22-26 . thin layer
HEAR .
cladding
AR T Standard
®1.6mm ®1.6mm 140-190 140-190 24-28 24-28 surface
AL .
strengthening
. High
A &
O2.0mm @2.0mm 180-240 180-240 26-30 26-30 o efficiency
\
deposition

e SR

D2.4mm O2.4mm 220-280 220-280 28-32 28-32 T deposition
requirement
4.1.2.2 PR E S XL B E

Welding Speed and Wire Feeding Speed
PR B B AR SR R S U, 1A 22T S AR F IR UL I PAORAIE AR € Y
HLGTUREE o

Welding speed directly affects cladding layer dilution rate and forming quality, and wire feeding

speed shall be matched with welding current to ensure stable arc combustion.
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Diameter Speed Feeding # Rate
(mm/min) Speed Control
(m/min)
®1.2mm ®1.2mm 150-250 150-250 4.0-6.0 4.0-6.0 <8% <8%
®1.6mm ®1.6mm 120-200 120-200 5.0-7.5 5.0-7.5 <10% <10%
@2.0mm @2.0mm 100-180 100-180 6.0-9.0 6.0-9.0 <12% <12%
@2.4mm ®2.4mm 80-150 80-150 7.0-10.0 7.0-10.0 <15% <15%
4.1.2.3 fEIEIRIE
Welding Polarity

R MR BRI (DCEN) J5al, RURLZIIEN. AR, USRISRE
) L IR e AT R A TR A

Flux cored wire cladding shall use direct current electrode negative (DCEN) polarity, with wire
connected to positive and workpiece to negative, to achieve stable arc combustion and good
penetration control.
4.1.2.4 FK

Contact Tip to Work Distance (CTWD)

TF{#14 (Contact Tip to Work Distance) & 5200 FLYIER & PEFUABUCR I EE S5, R
PR ARG E.

CTWD is an important parameter affecting arc stability and deposition efficiency, and shall be

reasonably set according to wire diameter.

®1.2mm O1.2mm 12-18 12-18
®1.6mm O®1.6mm 15-22 15-22
®2.0mm O2.0mm 18-25 18-25
®2.4mm ®2.4mm 20-28 20-28
4.1.3 R SEEEER
Shielding Gas Configuration Requirements
4.1.3.1 R SAHE
Shielding Gas Types
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20 2 M R AR ME AR E MR BRELSR AN B M 0T IR B0 M R UM, AR SRR
15 CO2v Ar+CORR &AL ArtOniR & M4
Shielding gas for flux cored wire cladding shall be selected according to cladding layer

performance requirements and base material, commonly used shielding gases include CO2, Ar+CO:

mixture and Ar+O. mixture.

RIPS B Shielding iEH Application

Ectb Ratio i
it Gas Type = Scenario
B Carbon steel
F. 8 cladding, cost-
4 COa Pure CO: 100% CO2 100% CO2 i .
N sensitive
T applications
(IS
o, Low alloy
Ar+CO: Ar+CO: 80%Ar+20%CO: 80%Ar+20%CO: ) steel cladding,
reduced spatter
bk
AN Stainless steel
HESR cladding,
Ar+02 Art+02 95%Ar+5%0: 95%Ar+5%0: R .
3 Vi improved
W wetting
I
FAG Special alloy
S cladding,

Ar+COx+02  Ar+CO2+0:2  75%Ar+20%C02+5%02  75%Ar+20%C02+5%0. /&, %%  comprehensive
& pEge performance

A, optimization

4.1.3.2 SEGERE

Gas Flow Rate Settings

DRAP TR NARGE IV LA R AR B SO T i E, W IRARGE X IR AS 72 7
(ZS7AR

Shielding gas flow rate shall be set according to nozzle diameter, welding position and

environmental conditions to ensure adequate protection of the weld area.

Gas Flow Rate . Applicable
Nozzle EREY PP

Diameter (L/min) Conditions
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e | | |

R . Standard flat
D14 014 12-16 12-16 R R E N
position
R . Standard flat
D16 D16 15-20 15-20 R N
position
. . Horizontal/vertical
18 018 18-25 18-25 FEAR/ ST BT B N
position
mppEgR  Overmead
20 20 20-30 20-30 . position/windy
780 .
environment

4.1.3.3 SEAEER

Gas Purity Requirements

RIS AU BRI IR G R, AW ER R TR A EAMK T 99.95%, COUAR4E
AMET99.9%.

Shielding gas purity directly affects weld quality. The company requires shielding gas purity not
less than 99.95%, and CO: gas purity not less than 99.9%.

4.1.3.4 SEENRGHE
Gas Supply Inspection
B H AR AT R R4 AN R GEREAT A T A -
The following inspections shall be performed on the shielding gas supply before daily

operations:

o KA AAEHIERR SRR, LHIFIE

e  Check that gas pipeline connections are secure with no leakage

o IIEIEREBOEEIER, KR E R E

e Check that regulator readings are normal with pressure stable within set range

o IEMEIHERSEHER, TRREMNG LZEXK

e Check that flowmeter indication is accurate and gas flow meets process requirements
o RUA AT TAEREIER, By 1b/K e AR L X

e Check that gas dryer is operating normally to prevent moisture entering welding area

4.1.4 R EER
Weld Seam Quality Requirements
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4.1.4.1 SF R FEER
Appearance Quality Requirements
2y AR 22 HESR AR SR I APV B BT 5 DA BEK

The appearance quality of flux cored wire cladding weld seams shall meet the following

requirements:
™ Inspection
KIS E
Item
Y5 Weld
Formation
YR 4% BE Weld Width
PRE% = L Weld Height
R Bk Surface Defects
. Spatter
ki P
Cleaning
4.1.4.2 NEB T EBER

REEX

FRAARTET
%, W
5, i,

Kt

a2
FE, T8
FE<£10%

kA BT
1, AN )5
#en T

Internal Quality Requirements

HERR T A BT o B 0 T ARSI BEAT IS E AR S R R

Quality
Requirement

Flat surface,
uniform
ripples, no
undercut or

lack of fusion

As specified in
process
document,
width deviation
<+10%

As required by
design, height
deviation

<+0.5mm

No porosity,
cracks, slag
inclusion and
other surface

defects

Spatter cleaned
thoroughly, not
affecting
subsequent

machining
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W75

e

R

H 2

H A &

Inspection
Method

Visual

inspection

Caliper

measurement

Weld gauge

Visual

inspection

Visual

inspection
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Internal quality of cladding layer shall be verified through non-destructive testing, with

inspection standards and methods as follows:

oML

it

NGy

s
P

4.1.4.3 BEER

Test Item

Porosity

Slag Inclusion

Lack of Fusion

Cracks

Hardness Requirements
YR 2 A R AR S PR AR T ESR AT A2 ], SRS R SRR

Cladding layer hardness shall be controlled according to application conditions and design

FREER

BALER
<l.5mm, [A]fF
>3 fEfLAE, &
T A <IR &% 1

5%

£ ¥ <6mm),

] PE>3 f5
FE, Bimfi<
FREETH AN 3%

RACVFAFAE

KR

Standard

Requirement

Single pore
diameter
<1.5mm,

spacing >3
times pore

diameter, total
area <5% of

weld area

Length <6mm,
spacing >3
times length,
total area <3%

of weld area

Not permitted

Not permitted

requirements, with typical hardness requirements as follows:

TS % T 450

Application

Wear resistance

HEEEE

250-350

Cladding
Layer
Hardness
(HB)

250-350

W75 %

SRS RT

S A RT

R P A TN
UT

BiER PT/
TR A MT

MRT5 %

5

A1 PR

Test Method

Radiographic
testing RT

Radiographic
testing RT

Ultrasonic

testing UT

Penetrant
testing
PT/Magnetic
particle testing
MT

Test Method

Brinell

hardness



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

Corrosion Brinell

i JE5 ok T 0 ) 180-280 180-280 i P
resistance hardness
. . High Brinell

R & 200-300 200-300 i IR
temperature hardness
Impact Brinell

hs T ] P 220-320 220-320 A PG
resistance hardness

4.1.4.4 FHFEEREH

Dilution Rate Control

M ke R R M B HE SR B (O BB br, BRI R AR RE . 2500007 L2 HE IR R
PEARIEHI R AT

Dilution rate is an important indicator of cladding quality, directly affecting cladding layer

chemical composition and properties. Dilution rate control requirements for flux cored wire cladding

are as follows:

Dilution Rate Control
MR AR Cladding Type | HREBREER ) eI
Requirement Measures
. . Reduce current,
Sy First layer . . FEAR IR, I
R ) <15% <15% - decrease
cladding AN .
penetration
Optimize
e ] 4 Intermediate g 10 S, % parameters,
- layer cladding - - I bA T control weld
width
= Use low
. Cover layer KN
7 i EHENR . Y <8% <8% i current, fast
cladding P R .
welding
4.1.5 BETZEHF
Typical Process Parameter Cards
4.1.5.1 Z=EFHERIFTZEH

Flange Sealing Surface Cladding Process Parameters

Parameter

Set Value Remarks

Item

10—
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Wire ®d1.6mm 25005
T 22 FA% e
Specification 7z
. Weldin
R L g 160A
Current
CEL/EENER Arc Voltage 26V
PR Welding Speed 150mm/min
. Wire Feedin )
LT & 6.0m/min
Speed
Tk CTWD 18mm
R Ak Shielding Gas ~ 80%Ar+20%CO:
SR E Gas Flow Rate 18L/min
. Interpass
JZ )i P <150°C
Temperature
. " Number of
HESR JZHL 2-3 2
Layers
4152 HEEREEEIZEH

®1.6mm flux

cored wire

160A

26V

150mm/min

6.0m/min

18mm
80%Ar+20%CO-

18L/min

<150°C

2-3 layers

Shaft Sleeve Precision Repair Process Parameters

SHImE

502 Lt

(e L

HL T I
A
A
Fhk
R

A

Parameter

Item

Wire

Specification

Welding

Current
Arc Voltage
Welding Speed

Wire Feeding
Speed

CTWD
Shielding Gas

Gas Flow Rate

WEE

®1.2mm 25
15 et

110A

24V

200mm/min

5.0m/min

15mm
95%Ar+5%0:-

15L/min

Set Value

®1.2mm flux

cored wire

110A

24V

200mm/min

5.0m/min

15mm

95%Ar+5%0:

15L/min

11—
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REEAZE 51
72

Hift %

AR e J5 JEE 1

o e
o

Hifit %

Stainless steel

flux cored wire

DCEN

Determine by

thickness

Remarks

Low dilution

flux cored wire

DCEN



©

o Interpass
J2 1At P <120°C
Temperature
. . Number of
HENR 2 % 122
Layers
4.1.5.3 HEXEHELTZEH

<120°C

1-2 layers

Large Area Steel Pipe Cladding Process Parameters

Parameter

SR WEE Set Value
Item
Wire ©2.0mm R $2.0mm flux
Yo 4 e ,
Specification 22 cored wire
Weldin
JERAE LA s 210A 210A
Current
CEUNEENES Arc Voltage 28V 28V
SRR Welding Speed 140mm/min 140mm/min
NN Wire Feedin ) .
1KLL 8 7.5m/min 7.5m/min
Speed
RRLES CTWD 22mm 22mm
PR AR Shielding Gas ~ 80%Ar+20%CO:  80%Ar+20%CO-
SR E Gas Flow Rate 22L/min 22L/min
N Interpass
JZ 1B P <200°C <200°C
Temperature
N " Number of
HESR ZHL 3-5 2 3-5 layers
Layers
4.1.6 TZEHIHESIIR
Process Parameter Adjustment and Recording
4.1.6.1 SRR

Parameter Adjustment Principles

AP TRO, RN T ZSH0TIE B, (B0 T ZERE A

12—
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R

&ix

i 24508 24

Hi &%

MR J5 P R

Thin layer
precision

cladding

Remarks

Wear-resistant

flux cored wire

DCEN

Determine by

thickness
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When the following situations occur, process parameters may be appropriately adjusted, but
shall be reviewed and confirmed by the Process Technology Department:
o BEMIM AL R L H O R v
e Base material changes or thickness exceeds normal range
o MEJREMEREEORKAEAR
e (ladding layer performance requirements change
o JREAIEMUE CPIE. MR SO WD
e Welding position changes (flat, horizontal, vertical, overhead)

o FRECHRIESRIE S
e Abnormal environmental temperature or humidity
o WRAREALFE SRR EVE

e Equipment condition changes affecting welding stability

4.1.6.2 ZHIERER
Parameter Recording Requirements
RO R e BAd R LT T2 2HUE B
The following process parameter information shall be completely recorded for each cladding

operation:

BRIE BRAR Recording Content

B . . T AFR. Bk K W.orkp%ece name?
PEMLAE B Operation Information ~ specification, quantity,
O (BN AR i

operation date

= N Wire grade,
N . , YR M. HEK vies
y CEA YN Wire Information . specification, batch
N number
e g A2 . e - Gas type, purity, flow
SHEERE Gas Information SR, 4ifE. e

rate

R, B L.+ Current, voltage, speed,

TESH Process Parameters
fiik CTWD
Environmental . . Environmental
B 5 . IR, B o
Conditions temperature, humidity
AN B 2E R . TS Appearance inspection
JoT A Quality Inspection : PP o
MRS S results, NDT results
B lE % Operator WEBIEL ., Vifgipy ~ Operatorname,

qualification certificate

13—
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number

5. WEBER

5.1 Supervision and Assessment

511 TZEHATHE
Process Parameter Implementation Supervision
Ji RN E WA TS BT, B I LI AR T 2 HERE S B 20%.

The Quality Department shall regularly spot-check the implementation of process parameters,

with monthly spot-check ratio not less than 20% of the total cladding operations for that month.

5.1.2 FEEEH

Quality Indicator Assessment

— Assessment _ Assessment
EIER . BHirE Target Value E%ER .
Indicator Period
Process
TEZHIAT Parameter
, >98% >98% HEE Monthly
x Compliance
Rate
JR4E—IX G First Pass Weld
. >95% >95% HE Monthly
K Quality Rate
Parameter
SRR T B Recording
100% 100% HEE Monthly
xR Completeness
Rate
Gas Purit
SR e
Compliance 100% 100% HE Monthly
Rate
5.1.3 FHLFE
Violation Handling

I A SO AT N, $% CLR H e AL B -
Violations of this document shall be handled as follows:

o HIXKNSHEIATIZE: HKREL, ZRIZHAIE

14
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e First discovery of parameter deviation: Verbal warning, immediate correction required
o HEKNSHIATMWZE: PHES, MADANGHFHEZ
e Repeated discovery of parameter deviation: Written warning, included in individual performance

assessment
o HZBEHHIITAHBFETTEF M 124 7] i A E AT
e Quality accident caused by improper parameter implementation: Handled according to company

quality accident handling regulations

6. Bt

6.1 Supplementary Provisions

6.1.1 XHEE
Document Management
TEHEARMS T BT, BT AT,

This document shall be prepared, interpreted and revised by the Process Technology

Department, and supervised for implementation by the Quality Department.

6.1.2 XH#£3T
Document Revision
ISR RV — IR, LB G O B S AT
This document shall be reviewed at least once per year, and shall be revised promptly when the

following situations occur:

o HRFRHEEIEMA AR

e Relevant standards or regulations change

o  LEFARRAE KU

e Significant process technology improvements occur
o WA HEHEL L 2L

e Equipment updates or process route adjustments

o HIFREESRKAEAAM

e Customer quality requirements change

6.1.3 fHXEXH#

Related Documents

CLADDING-MPS-001 ~ CLADDING-MPS-001 3l iE T2 BV Additive Manufacturing

15—
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CLADDING-MPS-010
CLADDING-MPS-015
CLADDING-MPS-025

CLADDING-MPS-030

6.1.4 I0-REZE

Record Forms

CLADDING-FRM-020-
01

CLADDING-FRM-020-
02
CLADDING-FRM-020-
03

CLADDING-FRM-020-
04

G-

LA

CLADDING-MPS-010

CLADDING-MPS-015

CLADDING-MPS-025

CLADDING-MPS-030

CLADDING-FRM-020-
01

CLADDING-FRM-020-
02
CLADDING-FRM-020-
03

CLADDING-FRM-020-
04
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TIG R T ES SR
ER

MIG HE T 2285
J5 R

FREETC e B AR

REEAPRVE L5 3 T

o
R{EA

RIEBH

HIR LR T 258
LR

R EIE SRR

4 K B iR

TEZZHREHER

Prepared by: Process Technology Department

%

Joi R

Reviewed by: Quality Department

AL

JSE2bii]

16 —

Process Management

Specification

TIG Cladding Process
Parameters and Quality

Requirements

MIG Cladding Process
Parameters and Quality

Requirements

Weld Seam Non-
Destructive Testing

Management Procedure

Welding Material
Management and Usage

Specification

Form Name

Flux Cored Wire
Cladding Process

Parameter Record Form

Shielding Gas Inspection

Record Form

Weld Seam Quality

Inspection Record Form

Process Parameter
Adjustment Approval

Form
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Approved by: General Manager

ARER: 20244 1 H 1 H
Effective Date: January 1, 2024
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