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Inspection and Test Plan for Cladding Flanges
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1 B B4 Purpose
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This document specifies the inspection and test requirements for cladding flange products of
Cladding-Technology-Shanxi-Co.,-Ltd from raw material cutting to finished product delivery,

clarifies inspection items, inspection methods, acceptance criteria and H/W/R point settings at each

process, to ensure product quality meets customer requirements and relevant technical standards.
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2 SEFSE [ Scope
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This document applies to quality control of all cladding flange products manufactured by the

company, including but not limited to:

e (Carbon steel/alloy steel flange TIG cladding
e Stainless steel flange MIG cladding
e Bimetallic gradient flange additive manufacturing

e Flange surface strengthening cladding repair

3 R 5% Responsibilities

| #B171/54 47 | BR 5T | Department/Position | Responsibility |
| BLEHS | etttk AT ez e . A | Quality Department | Develop
inspection plan, execute inspection, record data, issue reports |

| LB 5B | BC AR 38 TAE . BN A 4% 1 | Production Department | Cooperate with inspection,

rectify non-conformities |

| BIARER | L L ESH. HiRCEF | Technology Department | Provide process parameters,
technical support |

| KIAHER | B LR S5 A4 RH 5T & 5 #% | Procurement Department | Ensure raw material quality

compliance |

4 50 5 R % 11Kl Inspection and Test Plan

4.1 FF 5t BH Symbol Description

| %5 | & X | Symbol | Meaning |

| H | Wk, 5% /8 =7 WAk J7 v 347 ~ — 1% | Hold Point | Witness point, next
process cannot proceed without customer/third-party witness |

| W S| WAE A&, TR /5 =77 235 WAL | Witness Point | Witness point, notify

customer/third-party to attend |
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|R & [ 1eF s, TR 5280k 4 & | Record Point | Record point, complete records must be

retained for review |

4.2 £iRBMKTHE Full Process Inspection Plan

| 75 | LIFAR | REERIE | AR50 J77% | Beohnfe | K38 A | No. | Process | Inspection Item |
Inspection Method | Acceptance Criteria | Inspection Point |

| 1] MBI ERSS | A2 J1satiRes AR | e b, hrfflie . HA |
6 GB/T 1233 8l %5 PR ELKR | H | 1| Raw Material Receiving Inspection | Chemical
composition, mechanical properties, appearance quality | Spectral analysis, tensile test, visual
inspection | Comply with GB/T 1233 or customer technical requirements | H |

| 2| RS | ROPREEE . B A, R | RRWE . mERINE., BIAE | R
PN ZEE0.5mm, Y I AW Z2<£1° | W | 2 | Cutting Inspection | Dimensional accuracy, bevel
angle, surface quality | Caliper measurement, angle gauge measurement, visual inspection |
Dimensional tolerance £0.5mm, bevel angle deviation <£1° | W |

|3 [ JRATAERARLG | SR, AR AR R | HAA A, ZE RIS | 35 e
155, AR 2-3mm, ENLIETCERRA | R | 3 | Pre-weld Preparation Inspection | Bevel cleaning,
assembly gap, tack weld quality | Visual inspection, feeler gauge measurement | Bevel free from oil
and rust, gap 2-3mm, tack weld defect-free | R |

|4 | TIG HESR LR R0 | AR Ui AR MRIRIREE. RIBNRSE | iR, HRR. Z04h
DMRAY | FEUT 80-120A, HiJk 18-22V, JZ[ANEE<150°C | W | 4 | TIG Cladding Process
Inspection | Welding current, voltage, welding speed, interpass temperature | Ammeter, voltmeter,
infrared thermometer | Current 80-120A, voltage 18-22V, interpass temperature <150°C | W |

| 5| MIG HEFRERERTSS | R . M IR, ORIPVRAE | R BER. |
I | Y 200-300A, HL & 28-32V, “SiiE 15-20L/min | W | 5 | MIG Cladding Process
Inspection | Welding current, voltage, wire feed speed, shielding gas flow | Ammeter, voltmeter, flow
meter | Current 200-300A, voltage 28-32V, gas flow 15-20L/min | W |

|6 | HEXRZAPUAGES | MREERTE . RIMGRME . MRE | B, BORBEWEE. SAHSHT |
JREEPR, TLRAUSSL, Mk <15% | H | 6 | Cladding Layer Appearance Inspection | Weld
formation, surface defects, dilution rate | Visual inspection, magnifying glass observation,
metallographic analysis | Weld smooth, no cracks or porosity, dilution rate <15% | H |

7| FEHRI | RS, RGN | BRI PT. BRI UT | 754 NB/T 47013 b7
e, TCROCEELYEGE | H | 7 | Non-destructive Testing | Surface cracks, internal defects | Penetrant

testing PT, ultrasonic testing UT | Comply with NB/T 47013 standard, no linear defects such as
cracks | H |
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| 8 | LMK | HEARZAEE . S PECREE | 5 (RBE LT ZE IRBEE i | HESR R AE LA &
TRER, oy DR P °F-2% | R | 8 | Hardness Test | Cladding layer hardness, transition zone
hardness | Rockwell hardness tester, Vickers hardness tester | Cladding layer hardness meets design

requirements, transition zone hardness gradient smooth | R |

|9 | Rl | AR R 2B RG) | TR RRG ZARIIE | HEAR R R
ZE+0.2mm, JEZERSFRFAEACESR | W | 9 | Dimensional Inspection | Cladding layer thickness,
overall flange dimensions | Micrometer, caliper, CMM | Cladding layer thickness deviation +0.2mm,

flange dimensions meet drawing requirements | W |

| 10 | AHR LS | HEUBA . MR, SiGmE | SMH2ME. fikodr | 4255, ok
156, FilE%<15% | R | 10 | Metallographic Inspection | Microstructure, dilution rate, bonding
quality | Metallographic microscope, EDS analysis | Uniform structure, no lack of fusion, dilution
rate <I15% | R |

| 11| PEREMG | Rrfhom e phefrpite . ik ae | eeilierl. rhelionl. 2 syl
| FF &2 P H AR ER sk bR | H | 11 | Performance Test | Tensile strength, impact toughness,
bending performance | Universal testing machine, impact testing machine, bending testing machine |

Comply with customer technical requirements or relevant standards | H |
| 12| BB AL B S: | IR IR . M T AN [IRBIEA. Rk, Bl S | RZEE
FE>60um, B3 J1<1 2% | R | 12 | Anti-corrosion Treatment Inspection | Coating thickness, adhesion,

appearance | Coating thickness gauge, cross-cut test, visual inspection | Coating thickness >60um,
adhesion <Grade 1 | R |

|13 | A kg | ARy BidR. SCfFESE et | B . SCPRZN | ARiRig i, Bidr 2
iz, SCAFFF4% | W | 13 | Packaging and Delivery Inspection | Marking, protection, document

completeness | Visual inspection, document verification | Clear marking, adequate protection,

complete documents | W |

4.3 X542 H] m Ui BA Key Control Point Description
H A #Z#|Z5K Hold Point Control Requirements
H RO R B AR ] fl, R B = i U WAERIA, AT T — L. W
FH R TR
o JEMBINERL: WhiREMEER G HORER
o HESRJZANUARLG: BRVAHESR RIS B it EK
o LB BAORS L N RIS ER G
o PEREINGK: BGAIES" dh y SA M RET A2 2K
H points are critical quality control points. The next process cannot proceed without witness

confirmation by customer or third-party inspection agency. Processes involving H points include:
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Raw material receiving inspection: Ensure raw material quality meets technical requirements
Cladding layer appearance inspection: Confirm cladding quality meets design requirements
Non-destructive testing: Ensure no internal defects in products

Performance test: Verify mechanical properties meet usage requirements

W S EH|ESK Witness Point Control Requirements

W RUONE E RS H AL FRIRRTE RS S B = B WAL ¥R W R LR
R SRR RS R 1R

MRS AR IR IR S RO L 2T

JOT ARG S BAE ™ it J LA RO 45 5 oK

BEEH) KRS BN AR TR RS

W points are important quality control points. Customer or third-party must be notified in

advance to attend witness. Processes involving W points include:

Cutting inspection: Confirm raw material dimensions and bevel quality
Cladding process inspection: Monitor welding parameters and process execution
Dimensional inspection: Verify product geometric dimensions meet requirements

Packaging and delivery inspection: Confirm product marking and protection status
R F#EH]ZE SR Record Point Control Requirements
R FONILRAEH] AL, R SRR R RE . AR AN LT OHE:
JRERTHE AL 10N S ENE M RS
RRERE IR 10 3 % XA 2 A
e PRAF S AH IR A AN Bl
B AL B CSRIRIE S BRI 45 R

R points are record control points. Complete inspection records must be retained for review.

Processes involving R points include:

Pre-weld preparation inspection: Record assembly parameters and tack weld status
Hardness test: Record hardness values at each zone
Metallographic inspection: Retain metallographic photos and analysis reports

Anti-corrosion treatment inspection: Record coating parameters and test results

5 &1 2 H] Non-conforming Product Control

5.1 A& FHI5E Non-conformity Determination

RIeIERE A B A S i, A2 DU SR E -
BERRRE: AR s vERE, PTER R
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o JEHLGREE: M RRAEITERE, IR TEERIK
Non-conforming products found during inspection shall be determined according to the

following principles:

e  Minor defects: Do not affect product performance, can be repaired and used

e Serious defects: Affect product performance, require rework or scrap

5.2 A& A E Non-conformity Disposal
| GG | Ab#E 5 50 | Defect Type | Disposal Method |
| FNARERRE | T BAE 2 B BT HELE | Appearance defects | Grinding repair or re-cladding |
| RS 2% | HUBN T4 1E | Dimensional deviation | Machining correction |
| NI EREE | #2 4N EL IR B3R K | Internal defects | Digging and re-welding or scrap |
| TEREA G | HEE T E S 4 E HiHER | Performance non-compliance | Adjust process

parameters and re-cladding |

6 M HIC T 5 & Inspection Records and Reports

6.1 IL*E 3R Record Requirements
PRI SN BT 2

o URMETR. MRS, HE

o KIGHI. I AN

o KIGTIH. MIGTE. Kas R

o HELSL. MFEEN
All inspection records shall include the following content:

e Product name, specification model, quantity

e Inspection date, inspector

e Inspection items, inspection methods, inspection results

e Determination conclusion, disposal opinion

6.2 IREER Report Requirements
IR 75 A 55 AR N 2

o JIMEARER

o UG H 5

o RERZERICA

o NGRS ALFIE
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o JHELL
Inspection reports shall include the following content:

e Basic product information

e Inspection item list

e Inspection results summary

e Non-conformities and disposal status

e Quality conclusion

7 IS B &% Supervision and Assessment

7.1 RERH #% Internal Audit
Jo B S R 2 N A I T RN B AT T LA T NS A, B A A
e H/W/R SEH#UAT RN I
o KIS TE R
o INEREG LA A

Quality Department shall conduct internal audit of this inspection plan execution quarterly,

focusing on:

e H/W/R point execution status
e Inspection record completeness

e Non-conformity disposal timeliness
7.2 E#%$81% Assessment Indicators
| %00 H | H#5rME | Assessment Item | Target Value |
| — IS5 A k% 2R | >95% | First inspection pass rate | >95% |
| B ¥R E | <1% | Customer complaint rate | <1% |
| KO8 10 e 52 3% | 100% | Inspection record completeness rate | 100% |

8 fft Nl Supplementary Provisions

8.1 X {4E ¥ Document Management

R TS BT AIRRE, A A B S S

This document shall be compiled, revised and interpreted by Quality Department, and

implemented after approval by General Manager.
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8.2 {&1]iC 3% Revision History

| A5 | 1247 H 3 | /21T N %¥ | Version | Revision Date | Revision Content |
| A/0|2025-01-01 | F X KA | A/0 | 2025-01-01 | First issue |

8.3 3% 34+ Related Documents

e CLADDING-QP-001 /i & F -/t Quality Manual
e CLADDING-WI-001 f#4 T.Z##% Welding Procedure Specification
e CLADDING-WI-002 Jo4i A M AF 6 515 NDT Work Instruction

4t Prepared by: Jfi & Quality Department

B 1% Reviewed by: 7R Technology Department
fit#E Approved by: = 2P General Manager

HH#A Date: 2025-01-01
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