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1. B8 Purpose
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This Inspection and Test Plan aims to standardize the inspection and test activities for
intergranular corrosion test, electrochemical test and salt spray test during the manufacturing process
of corrosion-resistant clad pipes at CLADDING-Technology-Shanxi-Co.,-Ltd, ensuring that the

corrosion resistance of the cladding layer and base material meets the requirements of technical

agreements and relevant standards, providing reliable quality assurance for products.

2. SEFASEE Scope
ARG T A A A & R TSR = i, B EAR T

This plan applies to various types of corrosion-resistant clad pipe products manufactured by the

company, including but not limited to:
o VEZEHESRE /T Flanged clad pipes
o EFHESEFA M Pipe fitting clad products
o HNEHELE M Steel pipe clad products
o HHEISHEIEF M Shaft sleeve clad products
o EMESESE i Mold cladding repair products
W RHEIE T 2004 TIG HEIE (IR S D« MIG HEAR CGRua i | shALE e
LU & T2
The cladding processes involved include TIG cladding (low dilution precision forming), MIG

cladding (high-efficiency deposition with automation adaptation), and arc additive manufacturing

processes.

3. B3 Responsibilities
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4. BB AR5 FEF Management Content and Procedures

4.1 I 5 R TT B Inspection and Test Items
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4.2 BRI BRI FERF Intergranular Corrosion Test Procedure

4.2.1 FfFE K Sampling Requirements
o MR E. HERE S REMRLIEIX SRR R
e Sampling position: transition zone between cladding layer and base material, and cladding layer

surface
o REERSF: 10mmx10mm> /£, LM Ra<3.2um

e Specimen size: 10mmx10mmXthickness, surface roughness Ra<3.2um
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PO R IR T 1R, SREE AR 100 R T 11
Sampling quantity: not less than 1 piece per batch, not less than 1 piece per 100 pieces for critical

products

4.2.2 1058 %% Test Method

e FH Rt R - T R ) v 134 it W) JE9 et 160 -
Intergranular corrosion test is conducted using the sulfuric acid-copper sulfate method:
JERAT 5T 25% BRI R+25g/L T BRH+0.5mL/L A4}
Corrosion medium: 25% sulfuric acid solution + 25g/L copper sulfate + 0.5mL/L selenium
powder
RICIRE: 95+2°C
Test temperature: 954+2°C
IR ] 100 /N
Test duration: 100 hours
e 180°& i, O HEAR d=3a (a AIKFEEED

Bending test: 180° bending, mandrel diameter d=3a (a is specimen thickness)

4.2.3 HE#p# Acceptance Criteria

5 e e R R T G AR T L2
No visible cracks on specimen surface after bending test
JEg s AR AN BRI BN E A (—H%<0.1mm/a)

Corrosion rate shall not exceed the value specified in technical agreement (generally <0.1mm/a)

4.3 ALK FE R Electrochemical Test Procedure

4.3.1 7% 1% % Test Equipment

b ARG (R RS

Electrochemical workstation (three-electrode )

Z R WA kB (SCED

Reference electrode: Saturated calomel electrode (SCE)
R R B R R

Auxiliary electrode: Platinum sheet electrode

PRI T B A o

Electrolytic cell: Corrosion-resistant material

4.3.2 352 52 #E Test Conditions

HURG: 3.5%NaCl il CRBEURKIAED) B BOR PSR
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e Electrolyte: 3.5% NaCl solution (simulating seawater environment) or as required by technical
agreement

o BIRIESE: 25£2°C

e Test temperature: 25+2°C

o FIIHEA: 0.5mV/s

e Scanrate: 0.5mV/s

o FHIEE: -250mV E+500mV IR FFFH HLALD

e Scanrange: -250mV to +500mV (relative to open circuit potential)
4.3.3 Jlfi{ & # Test Parameters
o JFESHAL (OCP) FRSEMfIH]: 30 434h

e Open circuit potential (OCP) stabilization time: 30 minutes
o ZhRAIMALHh 24T

e Potentiodynamic polarization curve scanning

o HMLEBHPBTIE (EIS) P (Al

e FElectrochemical impedance spectroscopy (EIS) test (optional)
4.3.4 2L 5 #T Result Analysis
o JEURHEAL (Beorr) : EIEMR i HR LT

e Corrosion potential (Ecorr): more positive indicates better corrosion resistance
o JEURHEIREE (corr) : /NN Ih R IT

e Corrosion current density (Icorr): smaller indicates better corrosion resistance
o BHALIXTEST. BRI PR

e Passivation region width: wider indicates better corrosion resistance

4.4 . Z R FEFF Salt Spray Test Procedure

4.4.1 152 B 45 Test Equipment

o HEFWIRA (FF5 GB/T 10125 Z5K)

e Salt spray test chamber (complying with GB/T 10125 requirements)
o WIFIA: BEEMIFE

e Spray mode: Continuous spray

o IRSEFEH. 35£2°C

e Temperature control: 35+2°C

o ERVRWIKEE: 5%NaCl (pH1H 6.5-7.2)

e Salt solution concentration: 5% NaCl (pH value 6.5-7.2)
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4.4.2 i HEZE K Specimen Requirements

o FERNS: 4% i SERR RS bR HE IR

e Specimen size: actual product size or standard specimen
o KRR WALKADT 11

e Specimen quantity: not less than 1 piece per batch

o RFERA: HEESERUE, RIEHLE

e Specimen condition: after cladding , surface cleaned

4.4.3 1152 /54 Test Duration
= E3F Product Category N6 FEHA Test Duration ¥ EFRHE Acceptance Criteria
— I Tl HE SRS General ) .
. . . 500 /N TALEh . o, ERI%
corrosion-resistant clad pipes
= HE AR ) High ion-
s T HE S 4 High corrosion 1000 AN B TE——
resistant clad pipes
FERR B 7 il Special IR ok b L
P H AR ML HBOR s

requirement products

4.4.4 % /512 2 Post-Test Inspection
o HHlAE: REEGHAYE. . i, K

e Visual inspection: red rust, white rust, blistering, peeling on surface
o JETHIIAITAL: 2 GB/T 10125 HUE PP

e Corrosion area assessment: rating according to GB/T 10125

o MEREGEMAA. ROARI. HEH

e (ladding layer integrity inspection: cracks, delamination

4.5 &1 f AL E Non-Conforming Product Handling

4.5.1 74 #% ¥ Non-Conformance Determination
HBLLL T — I A EHE -
Non-conformance is determined when any of the following situations occurs:
o [ PG A S HE I AR
e Cracks appear after bending in intergranular corrosion test
o HIALEAIN TR T O R R B
e Corrosion current density exceeds specified value in electrochemical test
o HBFRWHINLL. HIERITE



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

e Red rust, blistering or peeling appears in salt spray test
4.5.2 £ ZB#5 1 Handling Measures
o ST LZZ%. MEE. BERESE

e Analyze causes: process parameters, material quality, equipment status, etc.

o HEA LA WEMEETZSH. HHEME

e Develop corrective actions: adjust cladding process parameters, change welding materials, etc.
o RTEGRME: JZFECRFHLAER T RHAT

e Rework or repair: execute according to the plan approved by Technical Department

o EHUFTKIIG: R TS HEFTEET A RIS

e Re-inspection: re-test after rework

5. A B Z# Supervision and Assessment

(9]

.1 5B NZ Supervision Content
o 56 5 R R PR AT

e Execution status of inspection and test plan

o IR F I S HERRIE

e Authenticity and accuracy of test data

o AEHEARALE ) R T

e Timeliness of non-conforming product handling
o IRIGBLRHILES IRIFIRIL

e Maintenance status of test equipment

5.2 Z1%¥6HR Assessment Indicators

E1ZINH Assessment Item B#R{E Target Value 4% B8 Assessment Period

RIGTHLIAT R Plan execution

100% H £ Monthly
rate
TR0 #4E HER % Data accurac
o Y >99% F B Monthly
rate
A A BE J I 25 Non-
S >95% F B Monthly
conformance handling timeliness
W% 56 F % Equipment
o P >98% H £ Monthly

availability rate
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6. M} Supplementary Provisions

6.1 8 3% 34+ Related Documents

e CLADDING-QP-001 /i & F -/t Quality Manual

e CLADDING-WI-012 HE4F T Z 4% i #£FF Cladding Process Control Procedure

e CLADDING-WI-018 AN & #% i 3%l 2 7* Non-Conforming Product Control Procedure
e CLADDING-ITP-001 HEfEE {4555 5055 11X Clad Pipe Inspection and Test Plan

6.2 1L ¥ F*4& Record Forms

e CLADDING-FM-ITP-014-01 /(8] J& 136 1c 5% % Intergranular Corrosion Test Record Form
e CLADDING-FM-ITP-014-02 Hi4kZ i 1d 5% ¥ Electrochemical Test Record Form

e CLADDING-FM-ITP-014-03 #: %5 {415 3K Salt Spray Test Record Form

e CLADDING-FM-ITP-014-04 N4 #% i 4bF it 5 % Non-Conforming Product Handling Record

Form

6.3 &1 2% Revision History

&7 HH#A Revision f&ITAZA Revision .
Wi A= Version g g #&1T A Revised by

Date Content

J & Quality

Department

A/0 2024-01-01 B X AT Initial release

45 End of Document
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