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Weld Overlay Sleeve Process Specification

1. B8 / Purpose

AHFERE TARFE T HR QL) A IR R HIE 22 (AL 2 HEAR L R HEAR . A0
YIS I AT S ST, BEX M R TR R R R ] 45 2RI K 5
Hik B0 TEER G ERAEMTE . B 7ER DRHEAR B R 7 iy R v BIAR. FORRAE 25 o 0t it
JEEvh B T R SR RESR PR R, DR SR — Bk S TR

This specification defines the process requirements and operational standards for weld overlay
sleeve components in the additive manufacturing workshop of Cladding-Technology-Shanxi-Co.,-
Ltd, covering flange overlay, pipe fitting overlay, steel pipe overlay, and shaft sleeve overlay repair
operations. It aims to ensure that weld overlay sleeve products meet the design drawings, technical
standards, and customer requirements for corrosion resistance, wear resistance, high temperature

resistance and other performance indicators, guaranteeing product quality consistency and reliability.

2. SER5CH / Scope

AHUREIE T 2 FRFE T LU HER 28 W i A S e 6 -
This specification applies to the production and inspection of the following weld overlay sleeve
products undertaken by the company:
o JAZ=MEIRET / Flange overlay sleeves
o EMFHEIEET / Pipe fitting overlay sleeves
o NEHEIEET / Steel pipe overlay sleeves
o HHEFHEIEER / Shaft sleeve overlay sleeves
o HMEIREE EE / Mold repair overlay sleeves
AHUREE TR TIG HEAR (RS AR ORI HEAR ) AT MIG HEAR O AR PR AR R
PHER) T ZHHT 5 g i 5 R R A AL B R B R 7 i o
This specification applies to sleeve-type products manufactured using TIG overlay (Tungsten

Inert Gas overlay) and MIG overlay (Metal Inert Gas overlay) processes for metal additive

manufacturing and surface strengthening treatment.
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3. B 3% / Responsibilities

EBi71/4iL / Department/Position BRI / Responsibility

X o . ' T I HEIRE R WA P AT, AR AT HESR 2
4R H)1& 4 [F] / Additive Manufacturing Workshop o .
BREH. TZSHE 5idx
IR EHER T Z TR, HRLZSH, Mt
R AR A BOA )
DTSR E SR R 25 R i i
LA g A i

f2 482 T2 / Welding Engineer

Ji S A5 / Quality Inspection Department

157 TIG/MIG HEFE £+ KA o A2 i TR A 26
W e R 37

A2 1H KR / Production Planning Department B T HEIR S B AR 7 oI G ) 5 3 P2 PR R

BE25 & 1 / Equipment Management Department

4. BEEHRZAEEFEFF / Management Content and Procedures

4.1 ¥ IE R 4E 4 / Pre-overlay Preparation

4.1.1 £H1-5 /247 #iiA / Base Material and Filler Material Confirmation
HESRAEMV AT, RN RN BEMA B B ] S5 0 A e B, i DR UC SRR 5 BTt 22
Ko W HHERE RN SEMILE R RAT

Before overlay operations, operators shall verify the compatibility between base material
certificates and filler material certificates to ensure compliance with design requirements. Common

base material and filler material matching relationships for weld overlay sleeves are as follows:

y / Recommended Filler
%4 / Base Material ] i& 1A 5 / Application

Material

BREN SR EH AN HE SR / Stainless

Q345R / 20# ER309L / ER316L
overlay on carbon steel
) , fRviiaL = T4 / High temperature
16MnR ERNiCr-3 / ERNiCrMo-3
and pressure conditions
AN AN FEAR AL HE SR / Stainless
304 /316L ER309L / ER347 )
steel reinforcement overlay
. BT B MELR / Shaft sleeve
20# / 45# ERNiCrMo-3 / ERCoCrMo-A

wear-resistant overlay
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4.1.2 % OMT / Groove Preparation

HEARE R B HESR T AT I, 0 T, 3 S R B EARE R AT« R R 2
RN, SR VR, SO 60°+5°, Hl 1~2mm, [A]FR 0~2mm. 3 R EATE R AL
B WG AR, FR ROt

The overlay surface of the sleeve base material shall be prepared with grooves according to
design drawing requirements. When no special requirements exist, V-groove shall be used with

groove angle of 60°+5°, root face of 1~2mm, and gap of 0~2mm. The groove surface shall be

cleaned of oxide scale, oil, rust and other contaminants to expose metallic luster.

4.1.3 &S TEZ / Equipment and Fixture Inspection
o TIG/MIG HMRE W &AL T RIF TARRE, AUARE T IER, Eayiisiri

e Overlay equipment shall be in good working condition with normal gas flow adjustment and
smooth wire feeding mechanism

o MESRETRHIUENEN, BIRER LIRS P AR A AR 8 AR T

e Opverlay fixtures shall be accurately positioned to prevent sleeve workpiece displacement or
deformation during overlay operations

o TRIFAMRLIEAKT 99.99%, FAUE 8~15L/min

e Shielding gas purity shall not be less than 99.99%, argon flow rate 8~15L/min

4.2 15 EEE2E] / Overlay Thickness Control

4.2.1 [EEZE K / Thickness Requirements
HE SR AR R BE 2000 R BT I ARE SR, TR REE SR I, AT DU T Fnife

The overlay thickness of weld overlay sleeves shall meet design drawing requirements. When

no special requirements exist, the following standards shall be applied:

B EEER /Single BERE / Total BE /%= / Thickness
E A / Sleeve Type == ° o -
Layer Thickness Thickness Tolerance
REHESRETE / Flange
2~3mm 6~12mm +0.5mm
overlay sleeve
EIHESEE TS / Pipe
2~3mm 4~8mm +0.5mm
fitting overlay sleeve
HAE HESR 1] / Steel
2~3mm 6~15mm +1.0mm
pipe overlay sleeve
MEE IR EE / Shaft 1.5~2.5mm 3~6mm +0.3mm
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sleeve overlay sleeve

HAMEIREE & /
Mold repair overlay 1.5~2.5mm 2~5mm +0.3mm

sleeve

4.2.2 [BEHEH % / Thickness Control Methods

TIG #J&EEH#E%] / TIG Overlay Thickness Control

TIG R AMEM R R T E, JRHER R FEIHIFE 1.5~2.5mm. #0F N GLIE I P A 4
FE o BRSNS AR NIRRT R R . SR r VI 80~160A, fRIEHE
100~250mm/min, RICEESINEST 6~12mm. BFZHERTERUG, AT T 20 ROk il 5 A
BREER, MRS TZEXK,

TIG overlay uses low dilution process with single layer thickness controlled at 1.5~2.5mm.
Operators control single layer thickness by adjusting welding speed, current magnitude, and
oscillation amplitude. Welding current range: 80~160A, welding speed: 100~250mm/min, torch
oscillation amplitude: 6~12mm. After each overlay layer is completed, single layer thickness shall be

measured using micrometer or ultrasonic thickness gauge to ensure compliance with process

requirements.

MIG HJE EE#HH] / MIG Overlay Thickness Control

MIG HESER S BUAB L Z, )R HER R P HI7E 2~3mm. AR God i 42 i) 1% 22
JE o R SR SRR BRI R R . SRR HVEE 180~320A, HIINHL L 22~28V, XL
[F 4~8m/min. FEHER TG, AT RNERZEEE, fFZE#d+0.3mm A0 TZ

MIG overlay uses high efficiency deposition process with single layer thickness controlled at
2~3mm. Operators control single layer thickness by adjusting wire feed speed, voltage, and welding
speed. Welding current range: 180~320A, arc voltage: 22~28V, wire feed speed: 4~8m/min. After

each overlay layer is completed, single layer thickness shall be measured using micrometer. When

deviation exceeds +£0.3mm, process parameters shall be adjusted.

4.2.3 Z/HB EFZ# / Interpass Temperature Control
AR R, 2 (ADR B AU IFE 150~250°CYa R, {3 F 0 AMIUR SCGHAT I . 2 8]
JEHEE 250°CH, ZUE IS HERR, AF B ARV A A E T BV [ S U7 AT kS . R AU A
(KT 150°C) I, il 2 TS FREE T N — R HESR
During overlay operations, interpass temperature shall be controlled within 150~250°C range,

monitored using infrared thermometer. When interpass temperature exceeds 250°C, overlay shall be

suspended until natural cooling to specified temperature range before continuing welding. When
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interpass temperature is too low (below 150°C), appropriate preheating shall be applied before

proceeding with the next overlay layer.

4.2.4 [EE#2 / Thickness Inspection
AR R TR RN R LA R 51
Overlay thickness inspection shall use the following methods:
o EFEMIEYL / Ultrasonic Thickness Measurement: {3 i 75 i U JE SO HEIR Z3H4T £ 5
Mg, B 100mm KA T 3 AN, BB IR iz X 2R
o T4 RIEE / Micrometer Measurement: AR ZERMHTZ sl &, EHTRE-FE
R I HESR
o & fH4MHTIE / Metallographic Analysis: X S AL HEIE E BEATEURE /AT, A B 5 HE A5
J2 JELJE J B

4.3 2B R EML / Bond Strength Testing

4.3.1 1242 E#9/ Inspection Purpose

gh e o LRI ] T PR HESR 2 SR Z M AG 45 S iR, T iRHEIRE R IR+
RISy et =R AN TR ES S E Y

Bond strength testing is used to evaluate the metallurgical bonding quality between overlay

layer and base material, ensuring that weld overlay sleeves will not experience overlay layer

delamination or detachment during service.
4.3.2 1252 75 % / Inspection Methods

Z5 {55 / Bend Test

RGP AR R A G R R F TR . WNHEIRE R _EAUIURRE, e T
25mm, KEA/NT 100mm. K E T2 #RgepL b, DIHER Z eI T2 i, 25 A
FANT 1800, Koliohiife: MR BEMAE &b 2. KBS, MR R R LITZ.

Bend test is the primary method for evaluating overlay layer bond strength. Specimens shall be
cut from weld overlay sleeves with width of 25mm and length not less than 100mm. Specimens shall
be placed on bend testing machine with overlay layer facing outward, bent to angle not less than 180°.

Acceptance criteria: no cracks or delamination at overlay-base material interface, no cracking on

overlay surface.

PR % / Tensile Test

P AIG H T MR Z SR TR R E . WHEREE R EEEEA R, W ERE
10mm. KHFE B T 7 BEA BRI AL BT RS, 10 KA TN B . A ISR
HeIR 2 5 R 85 A o AV T B DU RL s (1) 80%, WiAr B A R AEFESE & ST
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Tensile test is used to determine the tensile strength of overlay layer and base material. Tensile

specimens shall be cut from weld overlay sleeves with diameter of 10mm. Specimens shall be placed
on universal testing machine for tensile testing, recording maximum load and fracture location.
Acceptance criteria: overlay-base material bond strength shall not be less than 80% of base material

tensile strength, fracture shall not occur at bond interface.

MRS / Impact Test

I ] PP A HEIR 2 5 B 4 & X I E . MHESR S 1 A v Aok 1 i ik
FE, SR THESRE 5 R A G T . AR 20°C% AT T AT ph ik de, skl ne
o MARbRiE: iR EAMK T B AR HEME T 70%.

Impact test is used to evaluate the toughness of overlay layer and base material bond region. V-
notch impact specimens shall be cut from weld overlay sleeves with notch located at overlay-base
material interface. Specimens shall be impact tested at -20°C, recording impact absorbed energy.

Acceptance criteria: impact absorbed energy shall not be less than 70% of base material standard

value.

4.3.3 JefEER / Sampling Requirements

E=2R / Sleeve Type | ZHHIRIE / Bend Test | HI{HIRIE / Tensile Test | EIRLE / Impact Test

EEHESR ) / Flange

overlay sleeve
EIHESRE TS / Pipe
fitting overlay sleeve
WE HEIEE R / Steel

pipe overlay sleeve

BB EHEIR L / Shaft

sleeve overlay sleeve

B 2 1 / 2 pes per
batch

ALK 2 #F /2 pes per
batch

ALK 3 1 /3 pes per
batch

ALK 2 #F /2 pes per
batch

4.3.4 &% 4L 2 / Non-conformance Handling

i G R RIR AN E R, H DU R AR

BRI 145 /1 pe per
batch

B 1A% /1 pe per
batch

ALK 2 #F /2 pes per
batch

B 1A% /1 pe per
batch

FHEIR 14 /1 pe per
batch

FEEIR 1A% /1 pe per
batch

AL 2 1 / 2 pes per
batch

FEAEIR 1% /1 pe per
batch

When bond strength inspection fails, handle according to the following procedure:
1. FREAEKM, ARRIFCRA SR
Isolate non-conforming products, label and record non-conformance details
2. IAGKIER, gl TZSHAE. EM 2 B A

Analyze non-conformance causes to determine whether due to improper process parameters,

filler material issues, or base material issues
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3. HEIR IS, CMR R AR o At = St
Develop rework plan, implement after welding engineer review and approval
4. R TR ER BT SRR, AR AT

Re-perform bond strength inspection after rework, release only after passing

4.4 T EiRY T2, / Pressure Test Process

4.4.1 752 HH#9 / Test Purpose

i e A FH T B E HE AR S fAT R S5 4 e PR A s PR R, B IR R E TAE R 1R %4
AIEEIEAT .

Pressure test is used to verify the structural integrity and sealing performance of weld overlay

sleeves, ensuring safe and reliable operation under rated working pressure.

4.4.2 [A5¢FHE / Test Conditions

NI IR / Test RIEEST / Test {RERE] / Holdin
E =33/ Sleeve Type e - g
Medium Pressure Time
EEHESREE(E / Flange 15 BT STy / 1.5% .
7K / Water 30min
overlay sleeve design pressure
EFHESRETT / Pipe 1.5 5T 77 /1.5% _
7K / Water 30min
fitting overlay sleeve design pressure
WE HEIEER / Steel 1.5 5 ¥t 71/ 1.5% .
7K / Water 60min
pipe overlay sleeve design pressure
B AR / Shaft 1.2 Rt R 7]/ 1.2% .
7K / Water 30min
sleeve overlay sleeve design pressure

AW IE R B R / s
1.2 5% 77 /1.2

Mold repair overlay K / Water . 30min
design pressure
sleeve

4.4.3 A5 FE/F / Test Procedure
RI BT HES / Pre-test Preparation
o ERERMAIIALE . ROFRE . JotiR S 5 77 AT AT I RS
e Weld overlay sleeves shall pass visual inspection, dimensional inspection, and non-destructive

testing before pressure testing
o RIHIKAUER, A, KEAMKT 5°C

e Test water shall be clean, free of corrosive substances, with temperature not less than 5°C
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o IR AIEI BREGH, KARBEAMET 154
e Test equipment shall pass metrological verification, pressure gauge accuracy not less than Class
1.5

RY PR / Test Steps
5. KHERER T SRR E b, miRE R
Install weld overlay sleeve on pressure test apparatus, ensuring reliable sealing
6. ZEtgse/KHF, HEERERA RS
Slowly fill with water and exhaust air, removing air from inside sleeve
7. GMETHEZERKE S 50%, F&ME Smin, MEH LB
Slowly increase pressure to 50% of test pressure, hold for Smin, check for leakage
8. HREETHIE B IR AT, Fos EME IR T A [A]
Continue increasing pressure to test pressure, hold for specified duration
9. PRISIAN], MEIEIIRILEAA, AHEEERE MM ERIA LER. &Y

During holding period, observe pressure gauge reading changes, check overlay surface and base

material surface for leakage or deformation
10. fRIEWRISHG, Se@fdk 2w s, Haulis K

After holding period ends, slowly reduce pressure to atmospheric pressure, drain test water
4.4.4 & 7545 # / Acceptance Criteria
M s 156 S R AR AR T

Pressure test acceptance criteria are as follows:
o PRI, R EREHCT AT KR 11 1%
e During holding period, pressure gauge reading drop shall not exceed 1% of test pressure
o WERERMLBMEMALEN. JTERA
e No leakage or cracks on overlay surface and base material surface
o BRIV WAL
e No visible deformation of sleeve
o KIS E TR H

e No abnormalities in post-test visual inspection
4.4.5 1252107 / Test Records
M iR I e, AURS (HEREEFE SRR RE) , WxABEHE:

After pressure test , fill in Weld Overlay Sleeve Pressure Test Record Form, recording the

following content:

o EfifhT. M. MR
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e Sleeve number, specification, material

o HEHM. WA R

e Test date, test personnel

o WRIIET RIERSTA, K224

e Test pressure, holding time, pressure changes
o ISR, Sk

e Test results, conclusion

4.5 IR T 2.8 81C 3 / Overlay Process Parameter Records
HWeARVE NI R, BefE N AAUSERHE K LR T2 24

During overlay operations, operators shall record the following process parameters in real time:

S ¥I0 8 / Parameter Item TIG /8 / TIG Overlay MIG /2 / MIG Overlay

Y32 / Welding Current 80~160A 180~320A
FEIIHLJE / Arc Voltage 12~18V 22~28V
JEEZH S / Welding Speed 100~250mm/min 150~350mm/min
1B 22 / Wire Feed Speed - 4~8m/min
RIS A 7 / Gas Flow Rate 8~15L/min 15~25L/min
JZ 835 / Interpass Temperature 150~250°C 150~250°C

TR / Preheating

Temperature

100~150°C 100~150°C

5. A Z# / Supervision and Assessment

5.1 B HE / Supervision and Inspection
JR A IR H R E R A T I AR AT IR B, A A

Quality Inspection Department shall conduct monthly supervision and inspection of weld

overlay sleeve production process, including:

o HHIRREEAEHIR ST A L ZER

e  Whether overlay thickness control complies with process requirements
o TLZZHUERTEE. W

e  Whether process parameter records are complete and accurate

o LEErIRIEAGIG iR A2 AL L E AT

10—
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e  Whether bond strength testing and pressure testing are performed as required
o AERAMALELE TG

e  Whether non-conformance handling is standardized

5.2 Z#% 548 / Assessment Indicators

E1%INE / Assessment Item B#R{H / Target Value #E / Weight

M52 5L £ 2 / Overlay

>98% 30%
thickness pass rate
S RIS S 4 % / Bond
100% 30%
strength test pass rate
Miif i 3% 75 4% % / Pressure test
100% 25%
pass rate
L2k 5E 8% / Process record
>95% 15%

completeness

5.3 ZIEEHE / Rewards and Penalties
o FAEEEILIENR, 4TI I 4 8] S A I A OC AT N 2L il

e Monthly assessment targets met, reward relevant responsible persons in additive manufacturing

workshop and quality inspection department
o HEFEAEER, rRE, HE St i, R

e Monthly assessment targets not met, analyze causes, develop improvement measures, rectify

within deadline
o S IERAKT, SARSETENMET KO R
e Three consecutive months of assessment failure, adjust positions or provide training for relevant

responsible persons

6. Bft0 / Supplementary Provisions

6.1 $83X 3244 / Related Documents

o (TIG HEE/ENFE S F) / TIG Overlay Work Instruction

o (MIGHIEEMLFEFT5) / MIG Overlay Work Instruction

o (MERELIASIIALY / Overlay Layer Non-destructive Testing Procedure
o (MEEERMIHMFE) / Weld Overlay Sleeve Inspection Procedure

o (IEHEMIEHIFER) / Non-conformance Control Procedure

11—



@ NETEA (T BRAT

Cladding Technology (Shanxi) Co., Ltd.

6.2 iIE X3 4& / Record Forms

(MR T 22800k 3R) / Overlay Process Parameter Record Form
(HEIRZ R 2RI 75 ) / Overlay Thickness Inspection Report

(S5 G HREARIOHR ) / Bond Strength Test Report

(HEIE BRI IR0 5% 3£ ) / Weld Overlay Sleeve Pressure Test Record Form
(HEEEEHT R HRE) / Weld Overlay Sleeve Final Inspection Report

6.3 f&1732% / Revision History

1&1T BEA / Revision &ITHZ / Revision

BRZ / Version 1T A / Revised By
Date Content
R AT / Initial JR4% THRE)T / Welding
A/0 2024-01-01 _
release Engineer

4ith] / Prepared by: 17482 T.F2)fi / Welding Engineer
1% / Reviewed by: i &£ # / Quality Manager

fit#E / Approved by: S / General Manager

X485 / Document No. CLADDING-MPS-009

. HESR 1 T 290 FE / Weld Overlay Sleeve Process
A4 R / Document Title * veray v

Specification
W A5 / Version A/0
A2 3 / Effective Date 2024-01-01
Z 43R4 / Control Status 3% A / Controlled Document
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