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Submerged Arc Welding Process Parameter Control

Procedure
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1. B8 Purpose

AR BAEMVEREE T HR QLoe) AIRA = BEUHER RS RS 80E
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B RS B R AS E T AE, TR A 3G 5 R HE R T 2 AR v

This procedure aims to standardize the technical requirements for flux selection, current

parameter setting and weld formation control in submerged arc welding operations of CLADDING-

Technology-Shanxi-Co.,-Ltd, ensuring stable and reliable welding quality of flange cladding, pipe
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fitting cladding, steel pipe cladding, shaft sleeve cladding and mold cladding repair products, meeting

the quality standards of additive manufacturing and precision cladding processes.

2. SEASEHE Scope
AFET 3 T A AR SRR T 2307 DU R P s S22 AR

This procedure applies to the following product manufacturing and repair operations using

submerged arc cladding process:

o JLEHEJE (Flange Cladding)

o HFHMESE (Pipe Fitting Cladding)

o NEHEIE (Steel Pipe Cladding)

o HhEFHEIE (Shaft Sleeve Cladding)

o MAMEEEZE (Mold Cladding Repair)

o NMEJEEFF MR M (Surface Strengthening of Large Metal Components )

w

. Bl 5% Responsibilities

HRII/BG AL | BT |
| E#RIY/BAAL | AT |
| LEHERE | Aot IR TR g JRFRNER AV E . SRR |

| T2 ARF | Responsible for SAW procedure compilation, flux selection evaluation,

parameter optimization verification |
| 7R | vt is T2 AT I AR AL, il T 254
| 277 %B | Responsible for executing SAW operations according to procedures, recording

process parameters |
| RS | YOSTRAERA R AR Y SRR R LSBT AR |

| i &7 | Responsible for weld formation quality inspection, flux quality sampling, process

parameter compliance supervision |
| BERHD | SSTIR IR s 45 L AR T e 2L |

| 1% %6 | Responsible for SAW equipment maintenance, flux drying equipment management |
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4. BB ANZA 5 FEF Management Content and Procedure

4.1 12553%F% Flux Selection

4.1.1 fZFYHBEL BRI
P CHE SR G 2 B 3 2 R s v RS SRI A e 5 ARSI K2, J A TR U4 R

Submerged arc cladding fluxes are classified into slag-type fluxes and sintered-type fluxes

according to chemical composition. Selection principles are as follows:
| JRFIRA | &I | RS |
| TSR | & 755 | YRR |
| JE AR | A AR A B ANHESR, ZORARMIRE R | HI431. HI350 |
| )& 5 57] | Carbon steel, low alloy steel cladding, low dilution rate required | HI431, HI350

| FREERYIEF] | ANFWHESE. " ESMEHERE | SJ101. SI301 |

| e gt BUAE] | Stainless steel cladding, high alloy material cladding | SJ101, SJ301 |
4.1.2 ISR 2B

T 5 12 22 JUTE AR HESRARE RS PR 3R R SR G i B B SR G e

Flux and welding wire matching shall be determined based on cladding material composition,

dilution rate requirements and weld formation quality:
| MERADRL | HEFFIR 22 | HEFEARTR) | MRS H A |
| HEARARL | HEFEIR 22 | HEFFIET | MR s HAx |
| BN 24 | HOSA | HI431 | <15% |
| BN 24 | HOSA | HI431 | <15% |
| ANEFANEAS | ER309L | SJ101 | <10% |
| ANEFANE AT | ER309L | SJ101 | <10% |
| B 5 A 4 HE 4R | ERNICrMo-3 | SJ301 | <8% |
| B i & & HE 45 | ERNICrMo-3 | SJ301 | <8% |

4.1.3 T EER

HE RS FH 0 20035 A2 DA B K

Flux shall meet the following quality requirements before use:
o JRGRLEEYSST, TogER. AR
o RFURIEERL), Jo4itk. JoA
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o IEEAUEIEIKA<0.1%, B AUIEF T IKEH<0.3%
o JEERUENIEIKES0.1%, HRAEAIEHN K E<0.3%
o JEFIML R A GB/T 5293 B GB/T 12470 bt 2R
o JEFIMLE RS A GB/T 5293 5 GB/T 12470 bt 2Rk
4.1.4 SEHIRTF S 157
PRF T 5 A7 R AT
Flux drying and storage requirements are as follows:
| TSR | HETIRLEE | HETIN 18] | Al AR |
| JRFSRAY | BETIRLEE | AT (8] | flf 72K |
| R U HELF] | 250-300°C | 2-4 /NI | BEBHRAE, By |
| JEHE YA | 250-300°C | 2-4 hours | Sealed storage, moisture-proof |
| BREEANIEF | 300-350°C | 2-4 /NI | B EHMRAE, B |
| e 45 & 57] | 300-350°C | 2-4 hours | Sealed storage, moisture-proof |

4.2 #7555 3RS Current Parameter Control

4.2.1 FREBTHRE

N4 FL RS R M HEAR AR PR AR SR R I RS S B, NARIESA SRR . HEJR R AU R 22
HASEBWE :

Welding current is a key parameter affecting cladding dilution rate and weld formation. It shall

be reasonably set according to base material thickness, cladding layers and wire diameter:

| MR | MR L AR | R | AR | AR |

| FEAEJE | SR EAT | IR FE IR | FRITH S | AR |

| 10-20mm | 4.0mm | 500-600A | 30-34V | 200-300mm/min |

| 10-20mm | 4.0mm | 500-600A | 30-34V | 200-300mm/min |

| 20-40mm | @5.0mm | 600-800A | 32-36V | 250-350mm/min |

| 20-40mm | @5.0mm | 600-800A | 32-36V | 250-350mm/min |

| 40-60mm | 6.0mm | 800-1000A | 34-38V | 300-400mm/min |

| 40-60mm | 6.0mm | 800-1000A | 34-38V | 300-400mm/min |

4.2.2 BEMIEEHZH
WFEEL B WESTFEZEHENN, SESHIEHERD R

For products such as flanges, pipe fittings and steel pipes requiring multi-layer cladding,

parameter control requirements for each layer are as follows:
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| HEAREH | FR AT | R | R TR AR |
| HEAR R | FR AT | R | 2 TR AR |
| S | BRI | B T | <200°C |

| #i— = | Base current | Base voltage | <200°C |

| )2 | BRAK 5-10% | BRI 1-2V | <250°C |

| % — )= | Reduce 5-10% | Reduce 1-2V | <250°C |

| JE2R2 | AR B R | AR L R R | <300°C |

| J5 422 | Adjust according to formation | Adjust according to formation | <300°C |

4.23 HEESEREIFHHRBEHK
BB HER AR B R B R N TR R 2%, S8 2R ™ %

Shaft sleeve cladding and mold cladding repair require more stringent parameter control due to

complex workpiece shapes:
| AR | R IR TG | PR YO | AR K |
| A2 | R IR TG | PR YO B | AR K |
| HIEAE | 400-550A | 28-32V | =GN, B IE T |
| HiE | 400-550A | 28-32V | Control heat input, prevent deformation |
| BEBH | 350-500A | 26-30V | RFRER, {#9BEM |
| # HAZ 4 | 350-500A | 26-30V | Low dilution rate, protect base material |

4.3 12 4E R B #9241 Weld Formation Control

4.3.1 PLERE T EELR
SHLIUHE SFAR 4% R i A2 LT DR K
Submerged arc cladding weld formation shall meet the following quality requirements:

o JREERMCTE, WL, TARKE

o REERINTEE, LML, TRES

o JREEVISENNS), VLS ZE<E2mm

o JREETEIENNL], TERLfWZE<E2mm

o JREERWFTAEIAVESR, fWZE<tlmm

o REUREMAEEIAENR, MZE<tImm

o JREESERIMILIERNE, TRE

o JREEEBEMILERTE, TR
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4.3.2 fR4E L B s BT
SN AR BT ) 2 SR R A R 0 T
Main factors affecting weld formation and control measures are as follows:
| UM R 2R | P mTE T | H AR A |
| SUMR R 2R | A | HARA |
| AL | IR AR 2R FE 8-12mm | 8-12mm |
| 1§57 )2 JE £ | Maintain flux layer thickness 8-12mm | 8-12mm |
| SRAEXS R | AR 22 FRO 3 T M 22 <1mm | <1mm |
| JE-#E X HH | Wire center deviation from groove center <Imm | <Imm |
| PR G | B ORI e R B R AT | SRR G |
| J§&57178 &% | Ensure flux fully covers molten pool | Full coverage |
| FREEHFE | DREFRRE SRS, I BI<£10% | <+10% |
| 15 423# & | Maintain stable welding speed, fluctuation <£10% | <+10% |

4.3.3 K = KSR B
TREHESR I AR AR TR 5, SRS s ) B U R

Flange cladding requires special attention to weld formation control due to the ring-shaped

structure:
o JRIGEIIG SIS LI SN, BRI
o JRIGEIIG SIS LI SN, RSk
o CKRHIMBURHE, BEEKE 200-300mm
o CKHIBRHE, BT 200-300mm
o IEHIRERIT, SRR
o IEHIEERIT, IR
FE4% 08 FEPEHIAE 12-18mm G P
o JREETEFEAEHIE 12-18mm JEH A

4.3.4 EH S HNERIZ R TR
AT EANEHEIR DN TR, SRS AR ) B R

Pipe fitting and steel pipe cladding require special attention to weld formation control due to the

%
%

tubular structure:
o KH B3R/ TR AR Pl iR e
o KM BN/ B LA PRIE S PO AR e
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PEIR L%, R T
Ve R L2 AR, 8 S T
FE4E T8 FEPEHI/E 10-15mm Y P
J5L4% 5 FE 42 HI7E 10-15mm 7 [l Y
Z EHEIRES Z BT B, ORIUEJZ 8]
Z EHEIRES E BT B, ORIEJZ 8]

@i
@i

4.3.5 B E BN LTS

BB AR D AR SR b, SRS R P B R T

Shaft sleeve cladding requires special attention to weld formation control due to the shaft

structure:

K BORIEE, EHREERTE

K BORIEE, EHIREERTE
AN, B S AR AR
I, B 1L shaft bending deformation
4% 55 FE P ) 7F 8-12mm i [l N

JRAETE FEAEHIAE 8-12mm YU [l N

HESR 5 T AT R AL B

HESR 5 T AT R AL B

4.3.6 BRI £ T2

PRI R T AR R, AR 8 i A2 ) 2 0 T

Mold cladding repair requires special attention to weld formation control to restore mold

dimensional accuracy:

KAMCHR. KBS, EHmER

KA. KBRS, SRR

PRAEE FERG I H], W5 e TR EEKR

JEL4% = FERE i ), W /2 subsequent machining allowance requirements
MR AR T 4 £<0.5mm

JRAEFR -4 [E<0.5mm

2 o ME SRS P 4 o) 2 B

% [ HESRLIN AR AR ) 2 TR e

4.4 T2 BH x5 EW

SRR RE R, 38AE N ST SE Rk BL T T84



©

METHEA (LHE) FRAA

Cladding Technology (Shanxi) Co., Ltd.

During submerged arc cladding operations, operators must truthfully record the following

process parameters:
| ESRIH |07 EK |
| IR | e REK |

| JEFRER S
| RIS
| JEHE L
| SR L

b5 | FEIC R |

fIt5 | Record per batch |
R | BHEMRSEIC |

H1 % | Record per weld pass |

| IR | ARSI |

| FEHEIE | Record per weld pass |

| JZRNRSE | /R E% |

| JZ "R % | Record per layer |

| #fEF . H | BHEREIC R |

| #:/E% . HIY | Record per weld pass |

5. WA EEZE# Supervision and Assessment

5.0 TZSHAEHERE

R IR T 22 M G e s, RENAE:

Quality Department shall conduct monthly inspection of SAW process parameter compliance,

including:

o ERIEFREFTE L ZMEER

o JREFREME LEMEER

o HJil. WESHRGELZMENE EE N
o HiJil. HIESHRGAELZMENE HEN
o RN TR T A PR HEER

o JRLERUI B T AL PR AEER

o TZZHilFANTHE. HX

o LZZHulFRATTEE. HE

5.2 BRI AE
| ERZIUH | g bR | A i ALE |
| HREIUH | S ARiE | A AL |
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| FEAILHE | 100% 57 & RURE | SZRIZYIE, BErEsI |

| J&57)3% ¥ | 100% compliant | Immediate correction, retraining |

| ZHAEH] | FFE5>95% | AR, ilE 2] IEHE i |

| 2545 1] | Compliance rate >95% | Analyze causes, develop corrective actions |
| PG | A F>08% | iR TALEE, BRTE|

| JR4% % | Qualification rate >98% | Rework, hold accountable |

6. M} ] Supplementary Provisions

6.1 18X XX

o (HINHESR T ZHRL)
o (HEINHESR T ZHRL)
o (FESHRIE S SO )
o (FESHERIE S SO )
o (BRI ZVFERRF)
o (BRI ZVFERRF)

6.2 LR THE

(HEINHEIR T2 S H0E 58D
(HEINHEAR T ZSH0e 3K
CIRFETE AR
CIRFET L3RR
RGP AR I 1L SRR
CRGER AR R AR I 1L R

6.3 18T Ji%R
| A [ BT B [ BT % BTN |
| A [ BT B [ BT N EE BTN |
| A/02025-01-01 | FRAAT | T EBARE |
| A/0 | 2025-01-01 | Initial release | Process Technology Department |
Githl: TEHARE
B B
A HaE
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Prepared by: Process Technology Department
Reviewed by: Quality Department
Approved by: General Manager
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