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1. B & Purpose

AFEFHE T A M FRHESE (Narrow Gap Cladding) L ZH 4 L1t 1R85 52 6%
HHARZOR SEAEITE, MOREE. B0 B, MBS RS TR IR 2 MR &
R tE, SCBURRRER . e RS B AR S HEIE H AR

This procedure specifies the technical requirements and operational standards for groove design,

wire oscillation, and interpass control in narrow gap cladding processes, ensuring quality stability of
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cladding layers on flanges, pipe fittings, steel pipes, shaft sleeves, and molds, achieving precise

cladding objectives with low dilution rate and high forming accuracy.

2. SEASEHE Scope

AR T AR TIG 7% [ BRI T 20T DUT = i R T i 5 2 2 AR .
o VEZEEHIMEIE (Flange sealing surface cladding)
o EFINEEMEEHEIE (Pipe fitting inner wall wear-resistant cladding)
o HNEFHNEERL S HESRE (Steel pipe outer wall anti-corrosion cladding)
o HIEFHEBEMEIE (Shaft sleeve precision repair cladding)
o BIEMERMEMHEIE (Mold cavity surface strengthening cladding)

This procedure applies to surface strengthening and repair operations using TIG narrow gap

cladding technology for the following products:

e Flange sealing surface cladding

e Pipe fitting inner wall wear-resistant cladding
e Steel pipe outer wall anti-corrosion cladding
e Shaft sleeve precision repair cladding

e Mold cavity surface strengthening cladding

w

. Bl 5% Responsibilities

BB177/59 4L Department/Position Responsibility

Develop groove design

I B TR, W schemes, determine wire
Process Technology

TR Dent ESR2IENZHE)ZA] oscillation parameters
ept.
P bR E and interpass control
standards
Execute narrow gap
39T S0 BT 2 [ B cladding operations per
. . . . rocess documents,
Sl Production Dept. HEIEAEME, 3% J2 A P )
S record interpass
BSRIESH temperature and
operational parameters
S T TR Mg Inspect and judge groove
. e e g g machining quality and
gl Quality Dept. JA B R E AT R R ) & Auaiy )
cladding layer formin
) ladding layer fi g
) /I
e quality
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Maintain narrow gap

o , g iR g, Cadding equipment,
W% Equipment Dept. B e ensure oscillation
T RAB S LAL IS AT KG B2

mechanism operational

accuracy

4. BB RN E5FEF Management Content and Procedure

4.1 3 O ¥ 1t Groove Design

4.1.1 FOF X Groove Type Selection
A8 () R HE XTI Vv AR AT MR R B A LT TR A e B 1 K

Groove

Workpiece

THE ¥EOrX B BR 9% B Notes
Type Type
S Flange . & H TR For cladding
PR ] . . Single V- .
sealing BVH . 6-8mm 6-8mm JE<3mm  layer thickness
e
surface P HEEL <3mm
. . . For large
wppppgme  PelUNE U-t 8-12 8-12 SR
£ it -type -12mm -12mm iameter pipe
inner wall P HEEM . PP
fittings
Steel i Double V. EHT R For cladding
. eel pipe ouble V-
N S EE PP VR 10-15mm  10-15mm = J¥>5mm layer
outer wall type .
Hept 22 thickness >5mm
Shaft EHTH  For precision
HEE | it I-type 4-6mm 4-6mm . P .
sleeve e repair
y AR s
- N Mo Composite , Per , ... Customized per
A C mewn O pe P4 L U b
cavity groove drawing - cavity geometry
EH

Narrow gap cladding groove design shall determine groove type based on workpiece material,

cladding layer thickness, and geometric shape.
4.1.2 0O TZ 3K Groove Machining Requirements
S VAN TR A2 PA R BOREEK
o M IRTHMIAERE Ra<3.2um, JCEM . 5 K450
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o WA MEIERIFEL1VER A
o MRESEERIIL), hZE<0.5mm
o WHIAGTEN . RE LW
o INLJ5 24 /KA SERHEIR AL, Bl 1R T AL
Groove machining shall meet the following technical requirements:
e Groove surface roughness Ra<3.2um, free from oxide scale, oil contamination, and impurities
e Groove angle deviation controlled within +1°
e Root gap uniform, deviation <0.5mm
e Groove edges free from burrs, cracks, and mechanical damage

e (ladding operation completed within 24 hours after machining to prevent surface oxidation

4.1.3 B O#2 % Groove Inspection
PN T5eRE, B E A LN I H TR

Inspection . Inspection . Acceptance
RBTE P BTk b AT P
Item Method Criteria
Groove b Caliper/gauge e Ay . Meet design
b 1R o FREIE DS bR e
dimensions measurement requirements
. Visual Free from
R TH o7 B Surface quality H A A . . TR P
inspection defects
. ) | White cloth A Free from oil
B Cleanliness AT UG o ) ToimE 4= 5 . .
wipe 1spection and impurities

After groove machining, Quality Department shall inspect the following items.

4.2 1822125012 %] Wire Oscillation Control

4.2.1 Zz)EH % Oscillation Parameter Setting
A (] BRHE AR AR 22 PR AN SN AR D FE BT HESR 2 R B S BERA A AT 18

Parameter Applicable Recommended .
YEA | Description
Item Range Value
} ES: High
EI Oscillation All e frequency
BT A ) 1.5-3.0Hz 1.5-3.0Hz = Ve
S frequency workpieces prone to
AL .
porosity
S o . Groove . . N Ensure
BEME  Oscillation 3% H % & ) WOTEE  Groove width — WATRIA
width 6- molten pool



Jics amplitude

#5#  Oscillation

i3 speed
o .
) Dwell time
[
iz gk
Side dwell
i

6-15mm 15mm x0.8

All 80-

workpieces = 150mm/min

fT e A

N Groove

I AR 0.3-0.5s
root
Groove

I T _ 0.2-0.3s
sides
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x 0.8

80-150mm/min

0.3-0.5s

0.2-0.3s

7 &
T
m
SR
DL
fic

(RIEAR
s

B 1E1%
vl

covers both

groove sides

Match with
welding

speed

Ensure root

penetration

Prevent

undercutting

Wire oscillation parameters shall be set based on groove width, cladding layer thickness, and

base material.

4.2.2 =352 %) Oscillation Trajectory Control
SR 22 FREN NI R LR A5
o IEFZPFESN (Sine wave oscillation) : & T3 198 BE<10mm [ 42 [ BRHELR, PIEXT

o FBEFUIESN (Trapezoidal wave oscillation) : & T3 1 %8 FF>10mm FIHELE, L 0E
IFIE) AT, B bR
o Z=AWUIES) (Triangular wave oscillation) : & TRy% s ER S MEFBE, WK
TR, ARG L

Wire oscillation trajectory shall adopt the following modes.

4.2.3 Zz) BB EE 3K Oscillation Mechanism Accuracy Requirements
7 8] B HE AR R A SR BT LR IR A2 L TR P K

o EANFEERNGE: £0.2mm

o RABUREENE: £2%

o DERIE PR .

+0.05s

o JRLEHFIDIE: iZE<0.1mm

Narrow gap cladding equipment oscillation mechanism shall meet the following accuracy

requirements.
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4.3 JZ[8]#24%l Interpass Control

4.3.1 Zi] 8 E#Z#] Interpass Temperature Control

2 (B FE 2 R T HE AR R R R A A R IR G ER 3, FIBESR A R

— Max = Min 3 Temperature
BHH | Base | BERE BiEiRE iR P
P it ] LR Interpass ] Interpass s Measurement
3] ateria R
- Temperature Temperature ! Method
L .
oW AW/ S| Infrared
BN carbon 250°C 250°C 100°C 100°C o
A thermometer
steel
k&% Low alloy AR Infrared
200°C 200°C 80°C 80°C .
A steel A thermometer
Stainless
N3 el 150°C 150°C 60°C 60°C #HLAE  Thermocouple
stee
BEEAN  Mold steel  180°C 180°C 80°C 80°C #EMH  Thermocouple

Interpass temperature is a key factor affecting dilution rate and microstructure properties of

cladding layer.
4.3.2 Z/H;EZ Interpass Cleaning
REHEIR U, BOBEAT LRI EEA R
o S FHANEEAN 22 I BRI L IR
o SR HE A BRI T R A
o MEEMRME, KIGRELNEE
o HBITERUGSLRNHEAT T —EHEMR, R AL

After each cladding layer is completed, the following cleaning operations shall be performed.

4.3.3 Z/i]12%2 Interpass Inspection
JZ A5 T B bR AE 4 R

Inspection Inspection . Acceptance

RIBTE P IR pee iR b
Item Timing Criteria
Free from

Visual . After each TeRHE. = cracks,

SRk e RS N ,
inspection layer fL. Wik porosity,

undercut
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. Interpass . Before each . . . Meet process
R TR N 5 2 1 T mETEER P
temperature layer welding requirements
— Layer thickness . Deviation
R Y 3E Every 3 layers ~ fliZ<+0.2mm
measurement <#+0.2mm
. Dilution rate i
sk 2 Aar 5 Every 5 layers <15% <15%

detection

Interpass inspection items and standards are as follows.
4.3.4 M/ ZH#E#H Number of Cladding Layers Control
SR 2 B SR Vv HE R T2 R L S B 2 R P T E -

Design Single
Cladding PR Layer Number

Layer EE Deposit of Layers
Thickness Thickness

VL Flange

1-3mm 1-3mm  0.8-1.2mm  0.8-1.2mm 2-3 = 2-3 layers - sealing
surface
Pipe fittin,
3-6mm 3-6mm  1.0-1.5mm  1.0-1.5mm 3-5 2 3-5layers EFHNEE P £
inner wall
. Steel pipe
6-10mm 6-10mm  1.2-1.8mm 1.2-1.8mm 4-6 |7 4-6 layers ~ HNEEHMEE
outer wall
. Per Large
>10mm >10mm  1.5-2.0mm  1.5-2.0mm %5 , RETAF _
calculation workpieces

Number of cladding layers shall be determined based on design cladding layer thickness and
single layer deposit thickness.

4.4 TZB#iC 3k Process Parameter Recording
A (B B R o, 3R N RSISEI D S BT 24
o JEEZHIN (Welding current)
o [REZHLJE (Welding voltage)
o JREZHESE (Welding speed)
o IR SIERE (Oscillation frequency and amplitude)
o JZHJJESE (Interpass temperature)
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o {RIVAIRVLE (Shielding gas flow rate)

o JRLZEIEEE (Wire feed speed)
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During narrow gap cladding operations, operators shall record the following parameters in real

time.

5. A B Z# Supervision and Assessment

5.1 B E Supervision Inspection

TZBREAE A X A R T IR A, W

BN TR ER ST A
WRLIRNSHIITIRE
J25 TR B 42 ) 10 s A 7
LZZHnix e Bin g

(EECE

Process Technology Department shall conduct monthly supervision inspections of narrow gap

cladding operations.

5.2 ZRrAE Assessment Criteria

Assessment
E5E
Item
e 1 Groove quality
Oscillation
BEZHPAT parameter
execution
Interpass
J2 T 5 5 47 i) temperature
control
. . Record
10 3% e B
completeness

WE

25%

25%

25%

25%

Weight

25%

25%

25%

25%

A EA&H
5%

SR 2 b
397

R — kAN S

ﬁj\

RGN 2

éj\

Deduction

Criteria

5 points
deducted per
defect

3 points
deducted for
parameter

deviation

5 points
deducted per
over-

temperature
2 points
deducted per

missing record
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6. M} Supplementary Provisions

6.1 8 3% 34+ Related Documents

e CLADDING-MPS-001 &4 T. 20 & B AP
e CLADDING-MPS-005 J&44 %5 H L7

e CLADDING-MPS-012 Hi45 i #4560 F2 7

e CLADDING-MPS-015 % 49 (#7552 7

6.2 1L ¥ 3 B Record Forms

e CLADDING-FRM-017-01 = [RIRHEE T. 225000 5%
e CLADDING-FRM-017-02 3 [0 T id st 3%
e CLADDING-FRM-017-03 Z[a)iH E kil 5#

6.3 &1 1C 3% Revision History

. Revision Revision .
RS Version | f&iTH#A f&iT A | Revised By
Date Content
e . Process
2025-01-  2025-01- s Initial TEHEA
A/0 A/0 IR AR N Technology
15 15 release i
Dept.

SUHRRAS: S

Document Status: Controlled Document
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