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ITP Valve Sealing Surface Cladding Inspection and Test Plan

| 3 4H4% 5 Document No. | CLADDING-ITP-012 |
| A5 Version | A/O |

| &A1 H # Issue Date | 2025 4= 1 H |

| L% Pages | 31 12 7T |

1. B & Purpose

Akads 5tttk (TP) BAEMVERNE T HR GLoE) A FR 2w ] AR ARl 4
RER R R HIER, IR R B EHURIN S B AR AR IR T . A
JiiE BSOhmvEE R SR 7 T, A DR IR 0 % T HE S i i A2 2 7 SR ESR B AT LA AR
SEEL it 5T B I S — B .

This Inspection and Test Plan (ITP) is established to standardize the quality control
requirements throughout the valve sealing surface cladding operation at CLADDING-Technology-

Shanxi-Co.,-Ltd, clearly defining inspection items, inspection methods, acceptance criteria and

responsibility assignments for cladding layer chemical composition, hardness, non-destructive testing
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and sealing test, ensuring that the valve sealing surface cladding quality meets customer technical
requirements and relevant industry standards, achieving traceability and consistency control of

product quality.

2. SEASEE Scope of Application

AITPEHTRIE THAR QLD A RAFRER SR B R, RS EA
PR LAR 7 b -

This ITP applies to all types of valve sealing surface cladding projects undertaken by
CLADDING-Technology-Shanxi-Co.,-Ltd, including but not limited to the following products:
o ][R B HIHEIE Gate valve sealing surface cladding
o BKIE% ) [ HESR Ball valve sealing surface cladding
o FULIR B HEIE Globe valve sealing surface cladding
o R IF [HI MEAE Butterfly valve sealing surface cladding
o LRI B HIHELE Check valve sealing surface cladding
o HIRTHIRI]EHHIEEHESE Cladding repair for sealing surfaces of valves under various

operating conditions

T HESR T Z A4 TIG HEAR BB AEIE ARORIHEAR ) NI MIG HEAR (BRI P AR
PHEE) , HERMRRR SR ARG (Stellite R4 . #EEEE (Inconel RF1)  BREEG B
B 5 <55 o

Applicable cladding processes include TIG cladding (Tungsten Inert Gas cladding) and MIG
cladding (Metal Inert Gas cladding), cladding materials cover cobalt-based alloys (Stellite series),

nickel-based alloys (Inconel series), iron-based alloys and hard alloys, etc.

3. BR 3t Responsibilities

| f1 4 Role | B 57 Responsibility |

| J5i & T2 Quality Engineer | 4l JF4ES A ITP SCfF: HEUG TR 550 St ; & iz ks
idsks % P IR BUEIE WIS |

| JR4: T2 )T Welding Engineer | Zwffil|f742 TZHMEE (WPS) 3 $5HERMEIL; #HA T2
ZHFFEM: ZEAGHKMIEH |

| HEAF454E T Cladding Operator | #% WPS ZURPUATHERMEL: $AT BRI BEi

D8 A TR |

| TCHAEI N 52 NDT Personnel | %45 ITP EER AT AMUAGE AL . (BB . RER A I 45 TC 45

R B DR |

)
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| BEALAS S8 A\ 51 Physical-Chemical Inspector | $ATAL 225 0 dr . BEEENINA;  H BB
KA |
| B AT E 51 Quality Inspector | AT AL ; #HZ S ORGSR BFERLBATEN |

| % ;3% Customer Representative | WA CHERTI0 I H s BiAS0 4 R |

4. BB AR5 FEF Management Content and Procedures

4.1 4 5% k2 5 I8 Overview of Inspection and Test Process
V] 1) 2 s T O 4 )42 DA R R PIAT

Valve sealing surface cladding quality control shall be executed according to the following

process:

| #'5 No. | #56E1 B Inspection Stage | 1546751 H Inspection Item | #5460 41 Inspection
Timing | K38 /577 Inspection Method | J&USFR#E Acceptance Criteria | it 3 Record Document
| 911177 Responsible Party | ULilE /5 Witness Party |

| 1| #EH{ 7% Pre-weld Preparation | BEFF 46 %% 8.3 1\ Base material chemical composition
confirmation | #E45 f Before cladding | J61 73 #r/4k. %% 73 M1 Spectral analysis/Chemical analysis |
FF A BEM bR ZE SR Meet base material standard requirements | #4816 56 4% 75 Material Inspection
Report | Jii & T #2£fi Quality Engineer | % /{3 Customer Representative |

| 2 | JEHTHERS Pre-weld Preparation | SR A4 BN Cladding material confirmation | HEXR Rl
Before cladding | #/ BHIE 5% & Material certificate verification | 575 WPS # 7€ Meet WPS
requirements | #£HIE ) Material Certificate | £ T.#2)ii Welding Engineer | — |

| 3 | #EHG1HE 4% Pre-weld Preparation | 3% M T 5% A 2 Groove machining and cleaning
inspection | #EJ5 A Before cladding | H ¥ 2 Visual inspection | 3% 1RSI A7 & B4R R HIGIH
15+ MK Groove dimensions meet drawing; surface free from oil, oxide scale | #2£HIAL A 103K
Pre-weld Inspection Record | #4544 T. Cladding Operator | Jii & 54 71 Quality Inspector |

| 4 | SR FE Welding Process | /245 T. 224 i 1% Welding process parameter monitoring |
HeJE it F2 Hh During cladding | W42 #01¢ 5% Equipment parameter recording | iyt~ FE . &
¥4 WPS Current, voltage, speed meet WPS | JE 25 1d 5% £ Welding Parameter Record | HE45:
#:/E T Cladding Operator | &2 .2l Welding Engineer |

| 5 | 2 #2 Welding Process | J2 )3 & #%1i1| Interpass temperature control | HE it #2 H
During cladding | #3741 & Temperature measurement | -7 & WPS #i 5 it & 75 [l Meet WPS
specified temperature range | #2241 5% Welding Parameter Record | #E/&454E 1. Cladding
Operator | — |
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| 6 | 12 J5 25 Post-weld Inspection | #P WS 7T Visual inspection | HE4R 58 Al J5 Immediately
after cladding | H #0465+ MUK EL A & Visual inspection + magnifying glass inspection | TLZ44L
AAL Jedl, il HEIRE R, 5T A EI4L No cracks, porosity, slag inclusion, undercut;
cladding layer height and width meet drawing | MWL 22 10K Visual Inspection Record | i & A5 56
51 Quality Inspector | & F'fX3 Customer Representative |

| 7 | 555 Post-weld Inspection | HER 24652 B 73 73 1 Cladding layer chemical
composition analysis | HE/25E %5 After cladding | Y6143 #T/4k 2 43 HTi2: Spectral
analysis/Chemical analysis | £ & HE/E A BRAEZ K Meet cladding material standard requirements |
27 i3 4 Mk s Chemical Composition Analysis Report | BEALAS 46 A 51 Physical-Chemical
Inspector | % {3 Customer Representative |

| 8 | SR )5 K556 Post-weld Inspection | HEAR Z A5 £ X Cladding layer hardness test | HE 5 5¢ %,
J& After cladding | 7% FGA & 11/4 QA 2 11 Rockwell/Vickers hardness tester | 57 & 5 AR WS &
fiif £ Y5 il Meet hardness range specified in technical agreement | i B Il Fit 7 Hardness Test
Report | BEALAL 6 A 1 Physical-Chemical Inspector | 2 /{3 Customer Representative |

| 9| M5 AL Post-weld Inspection | Jof5i A Non-destructive testing | #E4E5E 5 After
cladding | ZiZEK I PT/HEK KL MT Penetrant testing/Magnetic particle testing | TLREL. KRIGH
SR ME BRI No cracks, lack of fusion and other linear defects | JC#A MR 75 NDT Report | L6
M\ 52 NDT Personnel | %5 /483 Customer Representative |

| 10 | #2 5 K5 Post-weld Inspection | % 35045 Sealing test | HLAN T 5¢ B 5 After machining |
K EAR Y /SRR Y Hydrostatic test/Pneumatic test | JTGiEIR, PRER [AIFF & 23K No leakage,
holding time meets requirements | % {354k 4 Sealing Test Report | Jii #4545 71 Quality
Inspector | & J' {83 Customer Representative |

| 11 | 4% Final Inspection | 2545 i & PP H#1 Comprehensive quality review | H ] Hif
Before delivery | 3487 1% Document review | BT 153620 H 54% All inspection items qualified |
JiE AT B Quality Release Certificate | i1 & T.#£) Quality Engineer | 25 F' 3% Customer

Representative |

4.2 ¥R B RS % Chemical Composition Inspection of Cladding Layer

4.2.1 1252 B #9 Inspection Purpose

BEHE SR JRAL 2 B0 2 AT S BRI SS HEAR AR R AEZER, A DRIEARZ AR J T g
TS A28 % P R AL IR 1) L oK

Verify that the chemical composition of the cladding layer meets the technical agreement and

cladding material standard requirements, ensuring that the corrosion resistance, wear resistance and

sealing performance of the cladding layer meet the valve operating condition requirements.



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

4.2.2 1238 5% Inspection Method
WA T R B R I3k —
Chemical composition analysis shall adopt one of the following methods:
o  HILNIEAHTE (OES) : & TH MR Pl o b
o ALTABIEMT: WG TRERA A BN E KA b
o XL (XRF) = & T It s sy 43 i
4.2.3 RHEZER Sampling Requirements
| BURE. B Sampling Location | HUFE /7% Sampling Method | HUFE£( & Sampling Quantity |
| HEJRJZ 3R Cladding layer surface | £5HUZ/ZE HIHUFE Drilling/Machining sampling | &4 &
1270 1 AFE At least 1 specimen per valve |
| HEAR EZ AU Cladding layer cross-section | &) HUFE Wire cutting sampling | $%H AR Pp 52
3K As required by technical agreement |
R B N RE TR I, WS 38, I R 2 25 50 X 4K
Sampling location shall avoid the arc starting and ending ends of the weld, and select the

uniform area of the cladding layer.

4.2.4 B34t Acceptance Criteria
HEWR R A 73 B S AR HE B AR S E AT, WHESR AR S i EESR A -
The acceptance criteria for cladding layer chemical composition shall be executed according to

the technical agreement. The chemical composition requirements for common cladding materials are

as follows:
| HEIE 448} Cladding Material | C | Cr | Co | Ni | Fe | HiAth Others |
| Stellite 6 | 0.80-1.20 | 27.0-32.0 | 42 & Balance | 2.5-4.5 | <5.0 | Mo 2.5-3.5; Min 0.5-1.5 |
| Stellite 12 | 0.90-1.20 | 27.0-32.0 | 42 & Balance | 2.5-4.5 | <5.0 | Mo 2.5-3.5; Mn 0.5-1.5 |
| Stellite 21 | 0.80-1.20 | 27.0-32.0 | £ & Balance | 2.5-4.5 | <5.0 | Mo 2.5-3.5; Mn 0.5-1.5 |
| Inconel 625 | <0.10 | 20.0-23.0 | — | 4% & Balance | <5.0 | Mo 8.0-10.0; Nb+Ta 3.15-4.15 |
| Inconel 622 | <0.15 | 20.0-23.0 | — | 4% & Balance | <5.0 | Mo 8.0-10.0; Nb+Ta 3.15-4.15 |
e CLEBENSHE, LR ImOhrtE LR O HE .

Note: The above values are for reference only. The actual acceptance criteria shall be based on

the technical agreement.
4.2.5 & 1542 Non-conformance Handling
W K AN G AR,
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When chemical composition inspection fails:
o JORKHEUFEVEH AT E S
o IIAGRKIER BPEHRE. MrERds. TZSHA%H5E)
o HRRETRRINAN R TAR ML FIVEe, e b By %
o ALEINBEAT IR T B EE HESR

4.3 12 EEE R Hardness Inspection of Cladding Layer

4.3.1 1242 B #9 Inspection Purpose
IO UEHE IR E A8 P 2 i R HOR PSSR, R IR T T 2% 3 T B A 2 08 T B ek A a4 vk

and
[aYay
o

Verify that the cladding layer hardness meets the technical agreement requirements, ensuring

that the valve sealing surface has sufficient wear resistance and anti-galling performance.

4.3.2 1232 5% Inspection Method
B FEE IR F BA R 7 1%
Hardness testing shall adopt the following methods:
o IKIRHEEZNIE (HRC) : &M T-HEWRZJEEE>6mm 15 L
o HYEIRMEELMNA (HV) -« & THEIR 2 5 B0 O A A P2 DN & (1155 40
o AFIRAHEEMNA (HB) . 3&H TH SR HEAR AR
4.3.3 JIid (7B 5 #E Test Location and Quantity
| &1 THEA% Valve Size | M3k 5524 Test Points | /7 & Test Location |
| DN<100 | /~/>F 3 55 Not less than 3 points | 2 #2257 4 Evenly distributed on sealing
surface |

| DN100300 | A~/F 8 £ Not less than 8 points | % %} [f]32) 2] 43 4f Evenly distributed on

sealing surface |

IR N TRE TR 4 25 SRR IR L, &Ik s AT FEAS /T 3mm.

Test points shall avoid the weld edge and arc starting/ending positions, and the distance between
test points shall not be less than 3mm.
4.3.4 F2ifctr # Acceptance Criteria

HE R 2 A R B8 SRR HE AR IR BRSO AT, DLHEAE A LA 5 SR An R -

The acceptance criteria for cladding layer hardness shall be executed according to the technical
agreement. The hardness requirements for common cladding materials are as follows:

| HESE AR} Cladding Material | 7§ /& 225K Hardness Requirement |
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| Stellite 6 | HRC 40-50 / HV 400-500 |

| Stellite 12 | HRC 40-50 / HV 400-500 |

| Stellite 21 | HRC 40-50 / HV 400-500 |

| Inconel 625 | HB 180-220 / HV 190-240 |

| Inconel 622 | HB 180-220 / HV 190-240 |

8 52 {1 S AE AN RE e Bl P, R A AR O VR LR R Y FEl10%, (EF B){BLA 200335 /2 25K

The hardness value shall be within the specified range. A single point hardness value is allowed

to exceed the specified range by +10%, but the average value must meet the requirement.

4.4 T Non-Destructive Testing

4.4.1 7242 B #9 Inspection Purpose
KEMHENR 2 R IR Z SR 2 B AL R B RIGH Il JRBSEERE, iR
T R A 2 B PR RE K

Detect whether there are defects such as cracks, lack of fusion, porosity, slag inclusion in the

/

cladding layer and the joint between the cladding layer and the base material, ensuring that the

cladding quality meets the sealing performance requirements.

4.4.2 $* P12 2 Visual Inspection

SIS A N AT H S SR 58 U SR EAT

Visual inspection is a mandatory item and shall be carried out immediately after cladding.

| e &1 H Inspection Item | I USCFRiHE Acceptance Criteria |

| 44 Cracks | S 721 Not allowed |

| K fL Porosity | FAFLE/2<Imm, % 100mm>[HFH A AN 3 4 Single pore diameter <Imm,
not more than 3 per 100mm? area |

| J&i& Slag inclusion | AN S0 ¥ Not allowed |

| 1] Undercut | R £<0.5mm, & 4K F<50mm Depth <0.5mm, continuous length <50mm |

| HEJ5 )2 = B2 Cladding layer height | £7 & FEI4C2EK, i Z3+0.5mm Meet drawing
requirements, deviation £0.5mm |

| HEJ5 2 98 B Cladding layer width | £7 & FI4REEK, i ZE+1mm Meet drawing requirements,

deviation £1mm |

| FMHHLREFE Surface roughness | Ra<6.3um (HES£7S) Ra<6.3um (as-clad condition) |
4.4.3 ;EZ 17 Penetrant Testing (PT)

B ARSI P TR DU HE S 2 2R T TT 1 B
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Penetrant testing is applicable for detecting surface-breaking defects in the cladding layer.

| T H Item | 23K Requirement |

| #7792 Detection method | AARVZIZERI CRIETEBE 17%)  Liquid penetrant testing
(fluorescent or dye method) |

| #- MR HE Test standard | GB/T 18851 5% ISO 3452 GB/T 18851 or ISO 3452 |

| #6:90 EE A5 Inspection ratio | 100% 445 100% full inspection |

| W5 ¢ Acceptance level | AN RVFZEMER IR [AJE B8 BL1£<1.5mm No linear indications

allowed; circular indication diameter <1.5mm |
| N2 % )5t Personnel qualification | #F8 11 25 & PA_F & K0 55 4%41E 15 Hold 11 level or

above PT qualification certificate |
4.4.4 #2120 Magnetic Particle Testing (MT)
R Ry ARSI FH] G DU R B P HE SR S HE SR = 55 B 45 6 b R 3R T A AR T R e

Magnetic particle testing is applicable for detecting surface and near-surface defects in

ferromagnetic cladding materials and the joint between the cladding layer and the base material.
| T H Item | 3K Requirement |
| #6075 % Detection method | 3 Z25#E# # I Continuous method magnetic particle testing |
| K63 FRUE Test standard | GB/T 15822 5, ISO 9934 GB/T 15822 or ISO 9934 |
| #0451 Inspection ratio | 100%4= 48 100% full inspection |

| B S5EZ Acceptance level | AN UV RN [BJE R BL4£<1.5mm No linear indications

allowed; circular indication diameter <I.5mm |
| N %551 Personnel qualification | 54 11 2 &% LA F ¥ il 55 45 1iE+ Hold 11 level or

above MT qualification certificate |

4.5 B EHAL Sealing Test

4.5.1 1253 B #9 Inspection Purpose
SR UIE 1 ) % S T AR LN L R e e, W R IR T TR RIS TO0 R B8R, e s
Verify the sealing performance of the valve sealing surface after cladding and machining,

ensuring that the valve has no leakage under rated operating conditions and meets the sealing class

requirements.
4.5.2 1353 L #E Test Conditions
AL NAE IR T IHLIN L5l f5 1247, I ATAf A -
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Sealing test shall be carried out after valve machining is completed. Before the test, confirm:
o HESRE R BEM S TR A6
o CEHTHLIN TR R & BAUE K
o HEIHIRHAHAEEIAF] Ra<l.6um
o [HIIRALTEEE, TkAS)
4.5.3 JK/k i85 Hydrostatic Test
| T H Item | 3K Requirement |
| 5/ 5T Test medium | 7577 7K Clean water |
| 558 5 /) Test pressure | 1.5 {5 AFKH /) (PN) 1.5 times nominal pressure (PN) |
| Pk K< 1] Holding time | A~/ 5 4341 Not less than 5 minutes |
| ISR E Acceptance criteria | TGi2UE~ oAl WLAZTE No leakage, no visible deformation |
| A5 Ambient temperature | 5°C-40°C |
4.5.4 /LA % Pneumatic Test
| Wi H Item | 3K Requirement |
| 105G i Test medium | )55 46 %% <, Dry compressed air |
| 136K 77 Test pressure | 1.1 f5AFKE /7 (PN) 1.1 times nominal pressure (PN) |
| PR 5B [8] Holding time | A~/ T 3 4344 Not less than 3 minutes |
| BRUSPR#E Acceptance criteria | ToiEiR (IEE/KRIRIL ) No leakage (no bubbles in
soap solution leak test) |
| 5515 Z Ambient temperature | 5°C-40°C |
4.5.5 ZHEZ Sealing Class
8] 125 B AR I APT 598 5L GB/T 13927 ARUEIAT, 5 W28 B S BRI R
Valve sealing class shall be executed according to API 598 or GB/T 13927 standard. The

sealing class requirements are as follows:
| %559 Sealing Class | FUVFl# Allowable Leakage Rate |
| Class I | % API 598 Class I ###E Per API 598 Class I standard |
| Class I1 | #% API 598 Class II #5#E Per API 598 Class II standard |
| Class III | % API 598 Class III #5iff Per API 598 Class III standard |
| Class IV | % API 598 Class IV #5#E Per API 598 Class IV standard |
| Class V | #% API 598 Class V 5iff Per API 598 Class V standard |
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| Class VI | #% API 598 Class VI #5iff (ZFiltJi) Per API 598 Class VI standard (zero leakage)

5. WA B ZE# Supervision and Assessment

5.1 461K B Inspection Record Management

ks Sieid RN E S, e, WIEY, RN ELRE:

All inspection and test records shall be authentic, complete and traceable. Record contents

include:

o FRIA (HRITTENYS . Bk, HiE)
o I H I SAGES N B

o RRINELBEFER

o FRIGHE K&

o AL

o AEIKEALHIC K
5.2 JiEZ&# Quality Assessment
| %200 H Assessment Item | 5 1% b5 Assessment Criteria | %% 1% J5 ] Assessment Period |
| fr 56101 H 58 % Inspection item rate | 100% | 45 /7 Monthly |
| — IR 5 k% 3 First-time inspection pass rate | >95% | & H Monthly |
| & PR Customer complaint rate | <1% | 22 Quarterly |
| NGk i A3 % ] %6 Non-conformance handling timeliness | 100% | % H Monthly |

5.3 ¥4 Continuous Improvement
Jo i T REIT R BV A e B A 3R 40, RO R G L, B HS e R it ER R R I

The quality engineer shall periodically summarize and analyze inspection data, identify quality

improvement opportunities, propose improvement measures and track verification.

6. M} ] Supplementary Provisions

6.1 8 3% 34+ Related Documents

| X445 Document No. | 3444 X Document Name |
| CLADDING-WPS-001 | /]2 £ i TIG HE S5 T2 MEE |
| CLADDING-WPS-002 | [&][7]% £ [ MIG HEMRRFE T ZH0F |

10—
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| CLADDING-QP-001 | Jii S:A5 56 F HFE 7 |
| CLADDING-QP-002 | NAH& fh % I FLFFE |
| CLADDING-QP-003 | 24 1E AT F it 4% il R 5 |

6.2 B3 4 Reference Standards
| b4 5 Standard No. | #5#E4 FR Standard Name |
| GB/T 19453 | Bkt i ARiE |
| GB/T 18851 | Joabikarill 25 Aa il |
| GB/T 15822 | Jodiksril wAn iy |
| GB/T 13927 | VIR & /75 |
| APT 598 | &)1 Tk 36 55k |
| ISO 9934 | FoAhiAs il B o ity |
| 1SO 3452 | Jothikarill & i@ As Il |
| 1SO 5817 | J5-45 Fil-& JR 2 ISR B S5 4L |

6.3 X {4{& 110 Revision History
| A5 Version | 1211 H 3 Revision Date | {£1] 1 %¥ Revision Content | {£1] A\ Revised By |
| A/0| 20254 1 A | & X &AT First issue | i &5 Quality Department |
Yt Prepared by: Jii & T.F2/ifi Quality Engineer
1% Reviewed by: Jii &% Quality Manager
ft#E Approved by: &2 2 General Manager
RAi HEH Issue Date: 20254 1 A
ARSI, RERARE RIS IME . *

*This document is a controlled document. Reproduction or distribution without authorization is
prohibited.*
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