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1. B8 Purpose

ARFHUE T RE THA QLD AIRA TGRS F e R, B,
K0 5 B R BRI TR S5 (AR, W RHEAR S 7 7 h R B L ST
TR R A DS AR R

This procedure specifies the quality control requirements and work instructions for thread

JE&
JE&

cladding, hardness testing and seal testing during the manufacturing of cladded pipe thread products
at CLADDING-Technology-Shanxi-Co.,-Ltd, ensuring that the thread forming quality, surface
hardness and sealing performance of cladded pipe thread products meet the requirements of technical

agreements and relevant standards.

2. SEFASEE Scope
AR & T Aa A & R HERE A = 5, AR EA R T

This procedure applies to various cladded pipe thread products manufactured by the company,
including but not limited to:
o EZEMEIEE T Flanged cladded pipe threads
o EHHEIEE T Pipe fitting cladded pipe threads
o HNEHEIEE T Steel pipe cladded pipe threads
o MEEHEIEE T Shaft sleeve cladded pipe threads
W R T 2ALHE TIG R HEIR . MIG R AR f s g A i T2
The processes involved include TIG precision cladding, MIG high-efficiency cladding and arc

additive manufacturing processes.

3. BR 3t Responsibilities

#B171/54 iz Department/Position | R 77 Responsibilities |

| 277858 Production Dept. | 1% AFE 7 HATIRSHEIRAE ML, 185% T2 541 | Execute thread

cladding operations according to this procedure, record process parameters |

| 7 AREB Technical Dept. | il T2 CfF, i@ HEIESE 5K FRME | Prepare process

documents, determine cladding parameters and inspection standards |

| i fE Quality Dept. | AT AE BEAT G 5 % 410060,  H BAS ISR 75 | Execute hardness testing

and seal testing, issue inspection reports |
| %3 Equipment Dept. | 4B HEE W25, BRI AR 2 T 223K | Maintain cladding

equipment, ensure equipment status meets process requirements |
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4. BB ANZA 5 FEF Management Content and Procedure

4.1 R HE /R Thread Cladding

4.1.1 2RI %5 Pre-welding Preparation
BEMRENEEE: Zbriys . AR Sl m, e EtE

e Base material surface cleaning: Remove oil, oxide scale, rust and other impurities, expose

metallic luster
o HUIUINL: FZEARELRINTIRSON I, AL 30°+2°, 4 1-2mm
e Groove machining: Machine thread groove according to drawing requirements, groove angle

30°+2°, root face 1-2mm

o THAALER: MBEMEEERT 25mm B, HIAE 100-150°C
e Preheating: When base material thickness exceeds 25mm, preheat to 100-150°C
4.1.2 BT ZEH Cladding Process Parameters

| .2 2% Process Parameter | TIG #£/& TIG Cladding | MIG #£/5 MIG Cladding |

| 4% IR Welding Current | 80-120A | 180-260A |

| ELIHL [ Arc Voltage | 12-16V | 22-28V |

| #9255 F Welding Speed | 40-80mm/min | 200-400mm/min |

| 1% 2238 J&F Wire Feeding Speed | 5% il Manual Control | 4-8m/min |

| {54744 Shielding Gas | Ar 99.99% | Ar+CO2(80:20) |

| S 4K & Gas Flow Rate | 10-15L/min | 15-20L/min |

4.1.3 BIZEEZE K Cladding Operation Requirements
o XHZEZEIRTZE, ®EEMEEHIIE 2-3mm

e  Adopt multi-layer multi-pass welding process, control each layer thickness at 2-3mm
o JZIANRFEFHILE 150-250°C, G id R S ER AR K
e Control interpass temperature at 150-250°C, avoid excessive temperature causing increased

dilution rate
o IRGUFMURMIR: FINIE M1 R<0.5mm, FJE[H fff R<1.0mm
e Thread profile forming requirements: crest radius R<0.5mm, root radius R<1.0mm
o HHIRZ SEIMIEX NP, ERGL . RIE SR
e The transition zone between cladding layer and base material should be smooth, without

undercut, lack of fusion and other defects
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4.2 FEERY Hardness Testing

4.2.1 725247 #1 Inspection Timing

HE R 58 G ¥ ) 2 5 IR AT B R A B
Perform hardness testing after cladding and cooling to room temperature
FALUO =R 3 A L, AR AT 2R

Inspect at least 3 points per batch, no less than 2 points per single product

4.2.2 1252 75 % Inspection Method

KNS IREEEE T (HRC) BR4EIREEZETH (HV) AT

Use Rockwell hardness tester (HRC) or Vickers hardness tester (HV) for measurement
A FIALE : BRECH TR B 1A R

Test point location: Take 1 point each at thread crest and flank

JNERET R 9% IRHHRE 10-15 #, 4EKAERE 10-15 75

Loading time: Rockwell hardness 10-15 seconds, Vickers hardness 10-15 seconds

4.2.3 £ #%#5# Acceptance Criteria

| #8257 Material Type | fif /5 5k Hardness Requirement |

| INFHHESE)Z Stainless Steel Cladding Layer | HRC 25-35 B¢ HV 250-350 |

| BiL A 4 HEIR 2 Nickel-based Alloy Cladding Layer | HRC 20-30 5 HV 200-300 |
| B A 4 HEIE /Z Cobalt-based Alloy Cladding Layer | HRC 30-40 B¢ HV 300-400 |

4.3 AL Seal Testing

4.3.1 152 /£45 Test Preparation

HERE TP TR AR, BT RENAR
After passing hardness testing, cladded pipe thread products undergo seal testing
RIGHTR TIRSCR L REL. AALEGRE

Check thread surface for cracks, porosity and other defects before testing

4.3.2 1058 %% Test Method

AR K5 E ) 0.6MPa, (RIERSTA] 5 73, Joitis &

Air pressure test: Test pressure 0.6MPa, holding time 5 minutes, no leakage is qualified
AKHRE: R0k 7] 1.0MPa, fRHEIS ] 10 708F, oI N & #

Hydrostatic test: Test pressure 1.0MPa, holding time 10 minutes, no seepage is qualified
BB IR A 3 TR B B R, USRI TA] 15 73

Kerosene seepage test: Applicable to products with precision sealing requirements, observation

time 15 minutes
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4.3.3 & 154 ZE Non-conforming Treatment

(22}

RIS AL e AL E S BRI R
Mark the leakage position and re-clad for repair when leakage is found
52 T AT R R 5 B R

Re-perform hardness testing and seal testing after repair

. W5 B} & # Supervision and Assessment

Jou B AR 0 HESRE P P AT RS, Al EL B ANMIS T 10%
Quality Department conducts sampling inspection of cladded pipe thread products monthly,

sampling ratio not less than 10%

X AN B g B BRI A SRS, B AR IE s, R

For products with unqualified hardness or seal test, trace production records and analyze causes
B 3 HE R IR BT R, B, H T 2R

If similar quality problems occur in 3 consecutive batches, suspend production and organize

process review

M} ] Supplementary Provisions

AR i AR A SR ANET

This procedure is interpreted and revised by Quality Department

AR AR AT HRAER,  JFA A SHUE RN R 1R

This procedure takes effect from the date of release, and previous relevant regulations are

simultaneously abolished
AREFREVEE — Ik, ER AT ET
This procedure is reviewed annually, and revised when necessary

| L1445 Document No. | CLADDING-ITP-007 | 5 1 71 / 3£ 1 7T |
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