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This procedure defines the complete manufacturing process route for cladding flanges at
Cladding-Technology-Shanxi-Co.,-Ltd, clarifying the control requirements throughout the entire
process from raw material cutting to finished product inspection, ensuring that cladding flange
products comply with design drawings, technical agreements and standards, and meet customer

requirements for product quality, performance and delivery schedule.

2. SEFASEE Scope

AREFF G 2 R IE A R HEIRE 2, AR EAR T
o ML T HMERIE > (Cr-Mo Wik 4. NERMIHEIE ZiE22)
o HIJUTMLAMEMEE S CRBSEEE . SR EE )
o ABATMVIHMEIRIE S (I BEMEARER 2 L T PR AR R =20
o AR AEEE AR MRS (TR KB Tl =)
o HAhRRIR L HESR L S
This procedure applies to various types of cladding flange products undertaken by the company,

including but not limited to:

e Petrochemical cladding flanges (Cr-Mo steel flanges, stainless steel cladding layer flanges)

e Power industry cladding flanges (power station pipeline flanges, high temperature and high
pressure flanges)

e Metallurgical industry cladding flanges (wear-resistant cladding flanges, corrosion-resistant
cladding flanges)

e Marine and offshore engineering cladding flanges (seawater corrosion resistant flanges)

e Other special condition cladding flanges

3. B3 Responsibilities

B Department ER 5T Responsibilities

B 5T HEAE 22 )3 4o FE AL 2R P 5 0 P 42

AP Production Department S
il BORS Lt RIAT

T E LEME. BT ZFE

T & TFE¥ Process Engineering Department PN -
(WPS/PQR) . LB E MFA T H;

. . T EA RS . A FER I R A S AT I
Jii 855 Quality Department S
KB

PITHESR B BRI . AL e i 4edr
PRIF B IR IB AT PR P

% % Equipment Department
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i Warehouse Department T IEARE . JEA I N R B AR I IE

4. BB AN A5 FEF Management Content and Procedure

4.1 T¥ IFF Cutting Process

4.1.1 JR###A Raw Material Confirmation

R AR BOIER S, SRS . IR s S5 it AR — 2
BAEFEMESMLR R, REAGFERI. 8. GG

XORE EAT BTG A B 56, BIAMEE R 75 5 2K

Verify material certification documents, confirm that base material grade, specification, and heat
number match design drawings

Inspect raw material appearance quality, surface shall be free of cracks, laps, scabs and other
defects

Perform spectral analysis re-inspection on key raw materials to confirm chemical composition

meets requirements

4.1.2 F#4#EfF Cutting Operation

MRS AR, KM TR E TR, BB T AN TR =

KA BT OIR G UIET AT TR, DIBIH RN AT & GB/T 19418 2R

PIFN SRR, A V)RR, (2326 fE+1mm LA
XRRHERBERBATIRR, WS, k. PREBEER

Determine cutting dimensions based on drawing dimensions and machining allowances,
considering bevel processing and machining allowances

Use plasma cutting or flame cutting for material cutting, cutting surface quality shall comply
with GB/T 19418 requirements

Remove slag after cutting, check cutting surface flatness, deviation controlled within +1mm

Mark the blank after cutting, record heat number, specification, cutting date and other

information

4.2 3% O 0 I ITFF Bevel Processing Process

4.2.1 B O % =L # € Bevel Form Determination

MRIEIEATJELEE L RN R J P S8 12 T2 R s 3 1 3
WA O EEE TR0 GEEEES) | VSO CREEED . URSN (JEREE

=)



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

o MM 30°-45°, Hli R 1-3mm, [EJBR 2-4mm

e Determine bevel form based on base material thickness, cladding layer thickness and welding
process requirements

e Common bevel forms include: I-bevel (thin wall flanges), V-bevel (medium thickness), U-bevel
(thick wall flanges)

e Bevel angle generally 30°-45°, root face 1-3mm, gap 2-4mm
4.2.2 B O T2k Bevel Processing Requirements

o CRIMLBCIN T4 2 - U177 2n T3 1

o IIRMBOGH, MMIERI BRI Al LERIE

o WINTEAAES IMAE. PR, HIRESH, 76 TR

o I ERURIEIRERIE, DRATFI I BB AT DX Ay it

e Use machining or plasma cutting to process bevel

e Bevel surface shall be smooth, free of cracks, burrs, scale and other defects

e After bevel processing, check bevel angle, root face dimension, gap and other parameters,
comply with process document requirements

e After bevel processing, remove iron chips, keep bevel and surrounding area clean

4.3 Vi TR Preheating Process

4.3.1 Fi#:8B i Preheating Temperature Determination
MRIETEA AT 5L RS R M4 T2V &5 SR o TR FE
Cr-Mo #7524 FARE 150-250°C

BRENIE 2 IR 100-150°C

AL I T TR, RIS L% T ERAT

Determine preheating temperature based on base material, thickness and welding procedure

qualification results

Cr-Mo steel flanges: preheating temperature 150-250°C

Carbon steel flanges: preheating temperature 100-150°C

Stainless steel flanges: generally no preheating required, special cases follow process

requirements
4.3.2 FiHHEFEEK Preheating Operation Requirements
SR FH RN AR K #4072 AT A
IRFA XS g 3 0 AN 100mm 8
fERRAY Z R, FORTRREEIS), IRZEEHITEL20°C LA
TR TE G ORI 30 70 DL b, AR 35 5] JE T R HE AR
HE RIS AR T OR KR 2 1) il B ANIS T AR 2
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e Use electric heating or flame heating for preheating

e Heating area shall be not less than 100mm on both sides of bevel

e Use thermometer for multi-point measurement, ensure uniform preheating temperature,
temperature difference controlled within +20°C

e  After preheating, keep warm for more than 30 minutes, start cladding after temperature is
uniform

e During cladding, maintain interpass temperature not lower than preheating temperature

4.4 )5 TFF Cladding Process

4.4.1 f2FT £ 4 Pre-welding Preparation

o HHIMEETZHME (WPS) Ca# i, R TRHE LK

o IITEMBAL. M55 WPS —E, JEMH IR

o NEEMRLL: JEFURIE 150-200°C, FRIRESIA] 1-2 /NS

o Cr-Mo ez, JEFIRTZE 300-350°C, (RIS ] 2-4 /MK

o THE KM DR, EERMTT. BRI, FAL SRS

e Confirm welding procedure specification (WPS) has been approved, welders are certified

e Check welding material specification and model match WPS, welding material drying records
complete

e Stainless steel welding wire: drying temperature 150-200°C, holding time 1-2 hours

e (Cr-Mo steel welding wire: drying temperature 300-350°C, holding time 2-4 hours

e (lean bevel and surrounding area, remove oil, rust, scale and other impurities

4.4.2 /2T Z&# Cladding Process Parameters

T Z2% Process Parameter TIG #4& TIG Cladding MIG #£#8 MIG Cladding

F 32 B Welding Current 80-160A 180-350A
HL5 K Arc Voltage 18-25V 24-32V
JEPLIH % Welding Speed 50-120mm/min 200-500mm/min
Y522 F 4% Wire Diameter 2.4-3.2mm 1.2-1.6mm
{4544 Shielding Gas Ar 100% Ar+CO: (80:20)
S AR Gas Flow Rate 10-15L/min 15-25L/min
i % Dilution Rate <15% <25%
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4.4.3 B2 EBEZE K Cladding Operation Requirements

o KMZREZERIN, HRELEHIE 3-5mm

o FEHERNEHIEE, KMAREFE, LA, KE. RIEGEHRE

o PEHIZERE, Cr-Mo AT 300°C, FANA T 400°C

o HMEJRIUY. SeHEIRSESEN, FHEEEAM, MRMEEZRN

o MRS RE MM R 23mm, JEEHUN TR A

o TRl EESH. BRRE . RENEEE R

e Use multi-layer multi-pass welding, single layer thickness controlled at 3-5mm

e (lean slag before each layer, check interpass quality, no porosity, slag inclusion, incomplete
fusion and other defects

e Control interpass temperature, Cr-Mo steel not exceeding 300°C, carbon steel not exceeding
400°C

e (ladding sequence: first clad sealing surface, then clad flange face, ensure uniform cladding
layer

e (Cladding layer height exceeds base material surface by 2-3mm, leaving allowance for subsequent
machining

e Record welding parameters, interpass temperature, welding time and other information after each
layer

4.4.4 12 EE K Cladding Quality Requirements

o HEIRERIMFEE, LN, AMIAWGL. R CIREE R

o MERZEEIEMIBEEG R, TRBE. ROEEHRIG

o MR T E BRI BCESR

o AR A UFESR, M HB 180-280

o HERZEIFT A EAREDR, (W ZE I HI7E£0.5mm LI

e (ladding layer surface smooth, uniform ripples, no undercut, weld overflow, spatter and other
defects

e Good fusion between cladding layer and base material, no incomplete fusion, cracks and other
defects

e (ladding layer chemical composition meets technical agreement requirements

e (ladding layer hardness meets design requirements, generally HB 180-280

e (ladding layer thickness meets drawing requirements, deviation controlled within £0.5mm

4.5 #4h-38 T FF Heat Treatment Process

4.5.1 # 4L B8 H 9 Purpose of Heat Treatment
o VHERHESRILRE F AR RN ST
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SO HEAR R S A X PR 2 2R g

SR HEIR 2 I BIPEAN IR BE

THEREBRAE &

Eliminate welding stress generated during cladding process
Improve microstructure and properties of cladding layer and HAZ
Improve toughness and crack resistance of cladding layer

Eliminate hydrogen-induced cracking F& &

4.5.2 FpFET B3 ¥ Heat Treatment Process Parameters

HACER AR Heat MMPGEZF Heating | fRIRIEE Holding | {RIERE] Holding | A ZMEZ Cooling

Treatment Type Temperature Time Rate
228 /iR K Stress
<200°C/h 620-680°C 1h/mm EE J5 <150°C/h
Relief Annealing
1F ‘K Normalizing <200°C/h 850-900°C 1h/mm EE J& 7574 Air Cooling
PR+ K 7K 850-900°C/ ‘
<200°C/h 1h/mm EE 5 TR /2
Quenching+Tempering ] -k 580-620°C

4.5.3 Ll BBIRfEZE K Heat Treatment Operation Requirements

YR TE UG SR AT HAC B, [RIRG I T AN IS 24 /NS

BHT R B AR, SRR, ISR

TAHE A RIS, RUEIN A S

A AR D, 22 SR, TR 2SRRI 7E£10°C LU

DRl I [] A A2 21 f i i P B TF R T B

e AIb U L R | P SIDT e S i S S e o/ ) VA

AL E UE I IR B 2 L PRI [R] S5 24

Perform heat treatment immediately after cladding, interval not exceeding 24 hours
Check workpiece surface before loading, remove slag, spatter and other debris
Arrange workpieces evenly in furnace, ensure uniform heating

Use thermocouple to monitor furnace temperature, multi-point temperature measurement,
temperature difference controlled within £10°C

Holding time calculated from when workpiece reaches holding temperature
Control cooling rate during cooling, avoid rapid cooling generating new stress

Record temperature curve, holding time and other parameters after heat treatment
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4.6 ¥ T I F Machining Process

4.6.1 HI T Fi#% Pre-machining Preparation

o RN TER, THRHAEER

o IEMEREERMmIE, TIALRAL AL

o HRYE EIAR EOR A E HLIN AR A n T3k

o HERHRKHIIE, BA, KAREZITRE

e Confirm heat treatment completed, workpiece cooled to room temperature

e  Check cladding layer surface quality, confirm no cracks, porosity and other defects

e Determine machining allowance and machining datum according to drawing requirements

e Prepare qualified tools and measuring instruments, check equipment operating status

4.6.2 HLMILAZ Machining Content

o HENREIRTERGIN L 4 i Bt i 2 R AR SR f RS A T R e

o EHHINL: PRUEEHH-FEE. MEEASHRHE (Ra<l.6pm)

o MRRRALINT: PRIEALOIRSE . AL A ZERF& EIAEK

o VEZEUmIHIIN T ORI Sy [ 5 %% T o B

o AT ZERINTHEM, LKERER

e (ladding layer surface finishing: turning or milling to drawing required dimensions and surface

roughness

e Sealing surface machining: ensure sealing surface flatness and roughness comply with standards
(Ra<l.6pm)

e Bolt hole machining: ensure hole position accuracy and hole diameter tolerance comply with
drawing requirements

e Flange end face machining: ensure end face perpendicularity to sealing surface

e Chamfer machining: process chamfer as required, remove burrs

4.6.3 T Z# Machining Parameters

MIAE REEEE
YIH)iEE Cutting | | PIEIZRE Depth
Machining = H453= Feed Rate - Surface
Speed of Cut
Content Roughness
¥4 Rough ]
80-120m/min 0.2-0.4mm/r 2-4mm Ra 3.2-6.3um
Turning
¥57F Finish )
) 120-180m/min 0.05-0.Imm/r 0.3-0.8mm Ra 0.8-1.6pum
Turning
F&%t Finish 100-150m/min 0.02-0.05mm/z 0.5-1.5mm Ra 0.8-1.6pum
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Milling

&5 £L Drilling 30-60m/min 0.1-0.3mm/r g3 EIn T Ra 3.2um

4.6.4 FLIIL ZE FE T Machining Precautions

o MESREMETRGS, MR G E )] R BRE T A

o VIHIEAREF TR AEN, Bk T) Bt

o INTLE BT R RS, PRAESR

o IR BER AR, Bk bl

o INLSERURTBIRERIE, PREF LA

e (ladding layer has high hardness, use carbide tools or coated tools

e Fully cool during cutting to prevent tool overheating and wear

e Avoid vibration when machining sealing surface to ensure surface quality
e Measure dimensions at any time during machining to prevent over-cutting

e (lean iron chips after machining, keep workpiece clean

4.7 } 4 T FF Inspection Process

4.7.1 S* 3 #254 Visual Inspection

o MEJRERIHNFEE, LRI AAL. RKE. RILEGE

o MERZESEMII T, TARME. RIFELHRIG

o HUIN RIS FEAT & B4R

o CEEIFIRL. MR AT EARHEE R

o RZERARSITATE . RS

e (ladding layer surface smooth, no cracks, porosity, slag inclusion, undercut and other defects

e Smooth transition between cladding layer and base material, no incomplete fusion, incomplete
penetration and other defects

e Machined surface roughness meets drawing requirements

e Sealing surface flatness and roughness meet standard requirements

e Flange overall appearance no deformation, scratches and other defects

4.7.2 R 11242 Dimensional Inspection

#1810 Inspection Item #5& T B Inspection Tool RIF{RZE Allowable Deviation

12:2% 4% Outer Diameter FTR/THR +0.5mm
V2% N 4% Inner Diameter K R/NZET R +0.3mm
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V222 JELBF Thickness KT R +0.5mm
124 FL H 1% Bolt Hole Diameter FER/ER +0.2mm
1242 L8] #E Bolt Hole Pitch Vi i AN +0.5mm
5 HIF1H £ Sealing Surface = RgER I
Flatness
e Cladding L
IFRPRIFIE Cladding Layer A P +£0.5mm

Thickness

4.7.3 £ 7712 Non-Destructive Testing

o BN (RT) : XTHEJRJZHEAT 100%5T LA, 4% NB/T 47013 brifEirE, AMETUHE
1%

o EABAII (UT) : XSHEMEE 5 HM G5 G IHBEATE A A, ASIIREL. RIEE S5

o TATRIIN (MT) « XFHENRZ R Sr R HEAT B R, A 2 T 2

o BIERIN (PT) : XM ZERIMBEATZEN, AT B

e Radiographic Testing (RT): 100% radiographic testing on cladding layer, evaluate according to
NB/T 47013 standard, not lower than Grade II qualified

e Ultrasonic Testing (UT): Ultrasonic testing on cladding layer and base material interface, detect
cracks, incomplete fusion and other defects

e Magnetic Particle Testing (MT): Magnetic particle testing on cladding layer surface and near
surface, detect surface cracks

e Penetrant Testing (PT): Penetrant testing on cladding layer surface, detect open defects

4.7.4 J1Z e 5 Mechanical Property Testing

o HEIRZAEAEMNR: % HBW AR, A& Bit sk

o  HERZEACZER T N eI T, AT EBORIMLER

o AL XTHEREIATE MG, KL SR

o ikl XTHESREREAT PGS, A RIE

e (ladding layer hardness test: test according to HBW standard, meet design requirements

e (Cladding layer chemical composition analysis: spectral analysis, meet technical agreement
requirements

e Bending test: perform bending test on cladding layer, verify bonding strength

e Impact test: perform impact test on cladding layer, verify toughness

4.7.5 7K /% i5'F2 Hydrostatic Test
o NP EARYE T AKEARES, ISR SN R IR 1.5 £%

10—
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o RILIEAT 30 735

o WHIIMT LB, LEE NG

o WIKTERUEHFIAUK, TR FE

e Perform hydrostatic test on finished flanges, test pressure is 1.5 times design pressure
e Holding time not less than 30 minutes

e No leakage, no deformation during test is qualified

e  After test, drain water, dry treatment

5

5.1 X524 /2 Key Control Points

. JREEH|ZE /i Quality Control Points

IFF Process $2%l = Control Point ik D2 Gt B R
Method Requirement
R B LRI T b R IR
& ¢n| O RSE =R S 4R LAl
T TR I A4S & TR Al 5%
HEXR RS B A SR %
HEAR J 18] 5 I A4S & JE 1) I A 5%
LB DR i B2/ ] P A % LY SIS ATRES
BT RSTREEE =Nl HUI TAR S 1 5%
oA Tt RT/UT/MT/PT T BRI

5.2 A &1 MH Non-conforming Product Control

o  KRIAGIKESLAIFR ARG, HEAGH GRS

o JHEMMHLVFEH, HELE TR BRI, BB, PRIEERE

o RTIRMJSHEBKL, SHIATT AT

o AERIALE LA, PARESG T

e Immediately mark and isolate non-conforming products, fill out non-conforming product report

e Quality department organizes review, determine disposal plan: rework, repair, concession
acceptance or scrap

e Re-inspect after rework/repair, release only after qualified

e Non-conforming product disposal records archived, included in quality statistical analysis

11—
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6. YA B Z# Supervision and Assessment

6.1 ITFE IS EE Process Supervision

JoT B ER R HE ARV 22 0 A R AT B A A

K TP BRI A, SUTHEM R 8k, 2
o  LZATTFEHEMHEZ LZIATIEN, ik LZaf

o RPN AR FEREAT BRI, B ORI A AT

e Quality department conducts supervision and inspection on the entire manufacturing process of

cladding flanges

e Set quality inspection points at key processes, implement first article inspection, patrol inspection,
final inspection

e Process engineering department regularly reviews process implementation, ensure process
discipline

e Production department tracks production progress, ensure on-time delivery

6.2 Z1%¥EHR Assessment Indicators

E 1% B Assessment Item B#R{E Target Value E 1% HA Assessment Cycle

— IR AR >95% HEE
=P ERURR <1% =
TELAITR >98% H &
B SRR >95% A
77 i AT I R >95% H &

7. 2 3% 344+ Related Documents

4% S Document No. 2 R Document Name

CLADDING-WPS-001 JEE T2 MAE Welding Procedure Specification
CLADDING-QC-001 J R KIS FE Quality Inspection Procedure
CLADDING-HT-001 AL B T2 2 Heat Treatment Procedure

CLADDING-NDE-001 TEH R ML FE Non-Destructive Testing Procedure
CLADDING-MC-001 LN T. T2 #1#2 Machining Process Procedure

12—
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8. I %X & #& Record Forms
R4S Form No. FHEZ TR Form Name
CLADDING-FRM-001 JEA RS 5610 3% Raw Material Inspection Record

I 110 T4 3610 % Bevel Processing Inspection
CLADDING-FRM-002

Record
CLADDING-FRM-003 TR FE i 5% Preheating Temperature Record
CLADDING-FRM-004 123 2400 3¢ Welding Parameter Record
CLADDING-FRM-005 JZ [A)3R B iC % Interpass Temperature Record
CLADDING-FRM-006 AL HEIE % Heat Treatment Record
CLADDING-FRM-007 HLIN T8 56 ¢ 5% Machining Inspection Record
CLADDING-FRM-008 Jetr AR 75 Non-Destructive Testing Report
CLADDING-FRM-009 J% A6 5610 3% Finished Product Inspection Record

AN K AL B D 5 Non-conforming Product
Disposal Record

CLADDING-FRM-010

9. Bt ] Supplementary Provisions

9.1 X4 E B Document Management

o AR LZLERHA T HwH BT

o AP RHEVFEH —IX, BN

o AMFLLAMMAEFAER, BUFHEEHMEF

e This procedure is prepared and revised by Process Engineering Department
e This procedure is reviewed annually, revised when necessary

e This procedure takes effect after approval by General Manager, modifications require approval

procedure

9.2 B Interpretation
AFEFHEE THA (L) FRA R T2 TR 5T

13—
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This procedure is interpreted by Process Engineering Department of Cladding-Technology-
Shanxi-Co.,-Ltd.

X AHEITiE 3 Document Revision History

1&1T HEA Revision 1T Revision .
kA5 Version #&iT A Revised by

Date Content

A/0 2024-01-01 B YK KA First Release T& TR

RN RN, RAEFRAT E B ME*
*This document is a controlled document, reproduction or distribution without authorization is
prohibited*
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