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1. B8 Purpose

AREFPRLE T HESRE i RGN T HEIR 2 P ke %fffﬁ%‘ﬁﬁfﬂ’ﬁgjﬁ Krigbm
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This procedure specifies the operational requirements, inspection standards and record

management for thread machining, cladding layer quality inspection and sealing test of cladded pipe
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coupling products, ensuring that cladded pipe coupling products meet customer technical

requirements and industry standards, and satisfy pipeline connection sealing requirements.

2. SEASEHE Scope

AREFFERTRIE T HOR QLoE) AR R A SRR E S o, AR BRAN L I o
PRARINE S W B HEARE fi . & SN HEAR A i 55
This procedure applies to various cladded pipe coupling products manufactured by Cladding-

Technology-Shanxi-Co.,-Ltd, including carbon steel substrate stainless steel cladded pipe coupling,

bimetallic cladded pipe coupling, alloy steel cladded pipe coupling, etc.

3. BR 3t Responsibilities

| #8171/ 52 | Department/Position | BR 77 | Responsibilities |
| 4778 | Production Department | 51 57 HEJE B FR B 40N TH#AE, AT T ESB%EH| |

Responsible for thread machining operation of cladded pipe coupling, execute process parameter

control |
| Jii &7 | Quality Department | 71 57 HEJR 2 BT AG46 . 55 B0 A i B il S8 2 |
Responsible for cladding layer quality inspection, sealing test and quality record management |

| iR | Technical Department | 51 57 .2 SCAE gl . HA ) @i fige ok f2 T2 080t |
Responsible for process document preparation, technical problem resolution and process

improvement |

| %440 | Equipment Department | £ 53 I T & 4EH R F%, B R 108K BEW 2 N T 25K |

Responsible for machining equipment maintenance, ensure equipment accuracy meets machining

requirements |

4. EIEANZA 5 FEF Management Content and Procedure

4.1 ¥REIMN T E 3R Thread Machining Requirements

4.1.1 T Fi£# Pre-machining Preparation
HESRE AEBATIREUIN TR, A AE AT S T AE:
Before thread machining, the cladded pipe coupling must complete the following preparations:

o HHAMENRE OB SR IS S IR A, A IR T 5 A

e Confirm that the cladding layer has passed visual inspection and NDT, and inspection reports are

complete

o RRNHEMRE SRS HEAR R B AT A B4R EKR
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e Verify that the substrate dimensions and cladding layer thickness of the cladded pipe coupling

meet drawing requirements
o RAHERERMICRE. AL, FEFHREE
e Check that the cladding layer surface has no cracks, porosity, slag inclusion and other defects
o RININLEHER P, AT
e Confirm that the machining datum surface is flat and free of deformation
4.1.2 $FX WL E# Thread Machining Parameters
| 221 H | Parameter Item | 7 R 223K | Technical Requirement |
| BREUHIUHE | Thread Specification | #%EI4R#3K, 5 F NPT, BSP. UN %741 | According to
drawing requirements, commonly NPT, BSP, UN series |
| BRSO P | Thread Accuracy | 6H/6g B 4% % ' 45 8 25 2% | 6H/6g or as specified by customer |
| UIHI3% % | Cutting Speed | BRANIE/A: 30-50m/min; AVEEANHEIE)Z: 15-25m/min | Carbon
steel substrate: 30-50m/min; Stainless steel cladding layer: 15-25m/min |
| #E45 & | Feed Rate | 0.1-0.3mm/r, HRIEIESCHAS A% | 0.1-0.3mm/r, adjusted according to

thread specification |

| 4 #177 30 | Cooling Method | 581741, {144 FHUIHIK | Forced cooling, use special
cutting fluid |
| I 42 & | Machining Allowance | HE/% )2 & F £>0.5mm | Cladding layer retention >0.5mm |

4.1.3 ML #E#E#I Machining Process Control
o CRAIE T L e MEMRAE A, B ORI T8 AL R

e Use special fixtures to fix the cladded pipe coupling, ensure accurate machining positioning
o INLEREFEHYIMIEVIANRG, Bk HER RV

e Closely monitor cutting condition during machining, prevent cladding layer spalling

o BEINL 5 A AT — RIRSUE 1R RS 5

e Perform thread go/no-go gauge inspection every 5 pieces

o NILZERJETREIRAIN N, HERVIE K% J0K

e (lean thread cavity after machining, remove chips and cutting fluid residue
4.2 15 2 R B Cladding Layer Quality Inspection
4.2.1 #* #2754 Visual Inspection

| K258 50 H | Inspection Item | F 3845 #E | Inspection Standard |

| F i i | Surface Quality | TLREL. SFL. K. RIGE I | No cracks, porosity,

slag inclusion, lack of fusion and other defects |
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| HEJ5 )= B BE | Cladding Layer Thickness | £7 & FEI4G2EK, i Z3+0.2mm | Meet drawing
requirements, deviation +0.2mm |

| #i %% | Dilution Rate | <15% (TIG HitR) ; <25% (MIG HE/E) | <15% (TIG cladding);
<25% (MIG cladding) |

| 2% AL KE Z | Surface Roughness | Ra<6.3um | Ra<6.3um |

| JUAT RS | Geometric Dimensions | 776 B 40A 7 223K | Meet drawing tolerance
requirements |
4.2.2 £ 1713 Non-Destructive Testing

| K650 7775 | Testing Method | A3l L 451 | Testing Ratio | A& 451 | Acceptance Standard |

| B3 PT | Penetrant Testing | 100% | TGS 7R | No crack indication |

| Wik KD MT | Magnetic Particle Testing | 100% CEREETEREL) | TEREUE R | No crack
indication |

| BB A PG UT | Ultrasonic Testing | 4% 7 B3R BY 10%4H46: | TCiEEPRELR | No excessive
defects |

| SiF4eAarill RT | Radiographic Testing | %% /7 23K | #F4 NB/T 47013 Frifk | Meet NB/T
47013 standard |
4.2.3 {EE 175 Hardness Testing

| K567 & | Testing Position | i £ 23K | Hardness Requirement | £5:ll 7772: | Testing Method |

| £S5 )% | Cladding Layer | A4 B 5EE5K, W1 304 A4540: HV<220 | According to
material grade requirement, e.g. 304 stainless steel: HV<220 | HV ¥ [KA#EEE T | HV Rockwell

Hardness Tester |

| #G2M [X | Heat Affected Zone | ZE4AE E+20HV | Substrate hardness £20HV | HV % [H &
11 | HV Rockwell Hardness Tester |

| JE4A | Substrate | £ 2588 B R 1E | Meet substrate material standard | HV 7% [QREEE T |
HV Rockwell Hardness Tester |

4.2.4 L2 5% %5 #7 Chemical Composition Analysis
X HESR AT S O o0 b, AR HESE AT RL R 75 & B 20K
Perform chemical composition analysis on the cladding layer to ensure the cladding material

composition meets design requirements:
| #4 %185 | Material Grade | C | Cr | Ni | Mo | Mn | Si |
| 304 AN854) | 304 Stainless Steel | <0.08 | 18.0-20.0 | 8.0-11.0 | - | <2.00 | <1.00 |
| 316 N85 | 316 Stainless Steel | <0.08 | 16.0-18.0 | 10.0-14.0 | 2.00-3.00 | <2.00 | <1.00 |
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| WUAH4N 2205 | Duplex Steel 2205 | <0.03 | 22.0-23.0 | 4.5-6.5 | 2.5-3.5 | <2.00 | <1.00 |

4.3 FHHAL Sealing Test

4.3.1 153 B E 74 Pre-test Preparation

o THUMEREMIRIUN LA, SRR T
e Confirm that the cladded pipe coupling thread machining is qualified, thread surface has no

damage
o IEVEHEMRE SNSRI, RKERMG . VISR
e (lean the inner and outer surfaces of the cladded pipe coupling, remove oil, chips and other
impurities
o MEIIA . SCRKERES, HIRTER BN
e Check the calibration status of test equipment and instruments, ensure within validity period
o ERIRAIIDFKEM, HEPWET. ABEREL
e Prepare test record forms, fill in product number, specification and other information
4.3.2 SEM A %2 Pneumatic Tightness Test
| 36T H | Test Item | £ R E 3K | Technical Requirement |
| B 5T | Test Medium | 4777 {2 %< | Compressed air or nitrogen |
| 5058k 77 | Test Pressure | 1.1 A5 1T J1E4%% 223K | 1.1 times design pressure or as

required by customer |

| PRIE S ] | Holding Time | >30 73%} | >30 minutes |

| A& RifE | Acceptance Standard | JGitt), s 71F#<1% | No leakage, pressure drop <1% |

| #5772 | Detection Method | JIEfe 7K Aar i 8l H /4% 2628 i | Soap water leak detection or
pressure sensor monitoring |
4.3.3 /K /% i552 Hydrostatic Test

| 158 H | Test Item | £ RZ 3K | Technical Requirement |

| 385 | Test Medium | 575 7K | Clean water |

| 58 K /7 | Test Pressure | 1.5 f5 ¥ 1H /7% % 2 25K | 1.5 times design pressure or as

required by customer |
| PRIE S ] | Holding Time | >10 73%} | >10 minutes |
| A& FRE | Acceptance Standard | JGiETR . T2 ¥ | No leakage, no deformation |
| Frill 77¥2; | Detection Method | H #0425 f [ 77 il | Visual inspection and pressure

monitoring |
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4.3.4 FH B 125 Sealing Surface Inspection
| K367 H | Inspection Item | & 46#5fE | Inspection Standard |
| % BT RE | Sealing Surface Roughness | Ra<1.6um | Ra<1.6pum |
| % JFTHIF1HI ¥ | Sealing Surface Flatness | <0.05mm | <0.05mm |
| BRI | Sealing Surface Defects | LRI Mt 4L | No scratches, pits, cracks |

| % B 58 BE | Sealing Surface Width | 774 4R EK | Meet drawing requirements |

4.4 5 5B Non-conforming Product Disposition

4.4.1 BEX T F 4 7% Thread Machining Non-conformance
| A& | Non-conformance Type | A2 75 5K | Disposition Method |
| BRZ R ~F 8 % | Thread Dimension Out of Tolerance | IR &8 J& | Rework or scrap |
| BRLU R 45477 | Thread Surface Damage | &5 8i# X | Repair or scrap |
| HEARJZFI7% | Cladding Layer Spalling | #8T HESE Bl /% | Re-cladding or scrap |
4.4.2 B ER 5 42 #& Cladding Layer Inspection Non-conformance
| A& | Non-conformance Type | A2 5 5K | Disposition Method |
| RMEZLLL | Surface Crack | ¥ & VH B ok 2 B 4R | Grinding removal or re-cladding |
| S AL 5 | Excessive Porosity | #ME B EHTHESE | Weld repair or re-cladding |
| fiff AN 5% | Hardness Non-conformance | #AAb PR HH7T HEAR | Heat treatment or re-cladding

| I AN E#% | Composition Non-conformance | F# HE4E | Re-cladding |

4.4.3 B H A BT 5 7% Sealing Test Non-conformance

| A& | Non-conformance Type | A2 5 5K | Disposition Method |

| K& MR | Pneumatic Leakage | ATkt ai, 125 5 B 1A% | Locate leakage point,
repair and retest |

| KRG 2R | Hydrostatic Leakage | B3R &1, 1285 1AL | Locate leakage point,
repair and retest |

| % 5F H A 545 | Sealing Surface Non-conformance | fff B2 (& 5 84l JX | Grinding repair or

scrap |
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5. A B Z# Supervision and Assessment

5.1 ;TR 5B Process Supervision
o JEHREE HXIREUIN T AT IS, A T ESEIATRE I

e Quality Department conducts daily patrol inspection of thread machining process, check process
parameter implementation

o JHEMMHR AL RIAT ST, B IR TR

e Quality Department compiles cladding layer inspection results, forms monthly quality analysis
report

o BORERZRIN T2 CMFBAT VR, MRS A S oLt AT AL

e Technical Department reviews process documents quarterly, optimizes according to actual

production conditions

5.2 E43EHr Assessment Indicators
| %I H | Assessment Item | H ##{f | Target Value | %5 4% 5 # | Assessment Cycle |
| BRSO T.— XA ¥4 | Thread Machining First Pass Rate | >95% | >95% | /3 & | Monthly |
| HESEE RIS S 4% % | Cladding Layer Inspection Pass Rate | >98% | >98% | H J | Monthly |
| % BRI A k%% | Sealing Test Pass Rate | >99% | >99% | H & | Monthly |

| & P JF% | Customer Complaint Rate | <0.5% | <0.5% | Z5/% | Quarterly |

6. Bf}0| Supplementary Provisions

6.1 8 3% 34+ Related Documents

| L4495 | Document Number | L4444 #K | Document Title |

| CLADDING-ITP-001 | CLADDING-ITP-001 | #EJ& T. Z 4% | #2 /7 | Cladding Process Control
Procedure |

| CLADDING-ITP-002 | CLADDING-ITP-002 | JC5i4 & B2 5> | NDT Management
Procedure |

| CLADDING-ITP-003 | CLADDING-ITP-003 | # %44 (£ 72 | Equipment Maintenance

Procedure |

| CLADDING-ITP-004 | CLADDING-ITP-004 | /N4 #% i #2 il #£ 7 | Non-conforming Product

Control Procedure |
| CLADDING-ITP-005 | CLADDING-ITP-005 | Ji &1 5% & B FE 7 | Quality Record

Management Procedure |
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6.2 8% 23 Related Records

| 1035 %45 | Record Number | it 5% 44 KX | Record Title | {&47]FR | Retention Period |
| CLADDING-REC-006-01 | CLADDING-REC-006-01 | #2400 T.#: %61 5% | Thread

Machining Inspection Record | 7= & 7 fir 3 | Product Lifetime |
| CLADDING-REC-006-02 | CLADDING-REC-006-02 | Hi/2 2 i B4 464K 55 | Cladding
Layer Quality Inspection Report | /= i 7577 # | Product Lifetime |

| CLADDING-REC-006-03 | CLADDING-REC-006-03 | % 3515 ic.5% | Sealing Test Record |
7= i 7 A ] | Product Lifetime |

| CLADDING-REC-006-04 | CLADDING-REC-006-04 | N &4 il Ab 212 5% | Non-conforming
Product Disposition Record | 3 4| 3 Years |

6.3 &1 2% Revision History

| AT | Version | 111 H # | Revision Date | f£1] N %¥ | Revision Content | 1211 A | Revised
By |

| A/O | A/0 | 2024-01-01 | & IX AT | Initial Release | £ AR | Technical Department |

Ymt Prepared by: RS Technical Department

B 1% Reviewed by: Jii &3 Quality Department

fit7E Approved by: 1 2 H General Manager

RATHHA Issue Date: 2024 42 01 5 01 H

FARSCEORNE T HOR (i) AR AR 23, RER AGE | EsME . *

*This document is a controlled document of Cladding-Technology-Shanxi-Co.,-Ltd. No copying

or distribution without permission.*
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