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Thread Machining and Cladding Layer Quality Inspection Process
Specification for Cladded Pipe Clamps

1. B8 Purpose

ARFERE TRME T HR QL) A IR m]HEEE fii 7 ih FR S0 T L 22K LR R
JRERITTE, BOR SIRSORE AT SR, HEIRZ BT 2 TIG/MIG K3 HESR BOR R
e, PRAEIEZEHEIR . B OFHEIR . I HEAR . B R A 7 i RO ] SEE A A i

This specification defines the thread machining process requirements and cladding layer quality
inspection methods for cladded pipe clamp products of Cladding-Technology-Shanxi-Co.,-Ltd,
ensuring that thread accuracy meets design requirements and cladding layer quality satisfies
TIG/MIG precision cladding technical standards, guaranteeing the reliability and service life of

flange cladding, pipe fitting cladding, steel pipe cladding, and shaft sleeve cladding products.

2. sEASE [ Scope

ARG T T AR 1 % FHESR A fil 7 i, L4
This specification applies to various types of cladded pipe clamp products manufactured by the
company, including:
o EZEHENRE 4 Flange cladding pipe clamps
o EFHEIEEHE Pipe fitting cladding pipe clamps
o EMESLESE Steel pipe cladding pipe clamps

Paranyrave

o HHEEHEIFIESE Shaft sleeve cladding pipe clamps

o HEMESEE i Mold cladding repair pipe clamps
W I TIG HENR . MIG HEAR e BT RA fil i T 200 5% R HE R 2 B A 6
Covering cladding layer quality inspection for TIG cladding, MIG cladding, and arc additive

manufacturing processes.
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3. BR 7t Responsibilities
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Department/Position

Production Department

Quality Department

Technical Department

Equipment Department

Inspector

Responsibility

Description

Execute thread
machining and cladding
layer inspection

operations

Establish inspection
standards, supervise
inspection process, issue

inspection reports

Compile process
documents, provide

technical support

Maintain machining and

inspection equipment

Execute specific
inspection work
according to this

specification

4. EB RN A5 FEF Management Content and Procedures

4.1 Y240 T T Z &R Thread Machining Process Requirements

4.1.1 I TH] 448 Pre-machining Preparation

BRACIN TR, BRAEN GRS DA T HE A AR
Before thread machining, operators shall complete the following preparations:
AMEIRE 4 O e K TIG/MIG HEXR T Y, HENR R RIMZAT AL R, RIS Ra<3.2um
Confirm that the cladded pipe clamp has completed TIG/MIG cladding process, cladding layer

surface has been ground, surface roughness Ra<3.2um

AR Z AN R, AR AL S GR
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e Inspect cladding layer appearance quality, confirm no cracks, porosity, inclusions or other
defects

o RN, BRIANRSOIA . KSR P R BORER
e Verify product drawings, confirm thread specification, accuracy grade and technical

requirements
o MEINTWARS, WHNTIR. BERLTAH RN
e Check equipment status, confirm tools and measuring instruments are within valid calibration

period

4.1.2 Y8400 T8 # Thread Machining Parameters
HESRE RSO TR & FIRSUT R, LS80 T

Cladded pipe clamp thread machining shall use dedicated thread cutting tools, machining

parameters are as follows:

Thread Cuttin
ELN | STMIRE o Feed Rate g
Specification Depth
30- 30-
M20x1.5 . 1.5mm/r  0.3-0.5mm M20x%1.5 ) 1.5mm/r  0.3-0.5mm
40m/min 40m/min
25- 25-
M27%2.0 ) 2.0mm/r  0.4-0.6mm M27x2.0 . 2.0mm/r = 0.4-0.6mm
35m/min 35m/min
20- 20-
M36x%2.0 . 2.0mm/r = 0.4-0.6mm M36x%2.0 ) 2.0mm/r = 0.4-0.6mm
30m/min 30m/min
18- 18-
M48x2.0 ) 2.0mm/r  0.5-0.7mm M48x2.0 . 2.0mm/r  0.5-0.7mm
25m/min 25m/min

T BARSERARYE AR E AT RS T S T FUIRAS & 24 5 .
Note: Specific parameters shall be appropriately adjusted according to cladding layer material

hardness and tool condition.

4.1.3 IRSFEE B3R Thread Accuracy Requirements
HEXRE i MRS RS BT 5 LR 25K
Cladded pipe clamp thread machining accuracy shall meet the following requirements:
o BZUERESES: 6H/6g (WFIEY) 5L SH/Sg RS
e Thread accuracy grade: 6H/6g (general grade) or SH/5g (precision grade)
o IRZUPARAZE: 2 GB/T 192-2003 FriEHAT
e Thread pitch diameter tolerance: Execute according to GB/T 192-2003 standard



@ NETHA (WE) ERAT

Cladding Technology (Shanxi) Co., Ltd.

o IRZUFUA: 60°£15

e Thread profile angle: 60°+15'

o IRGERIMIKIAESE: Ra<l.6pum

e Thread surface roughness: Ra<l.6um

o MREUAMKSE: HZEIARER, AZ+0.5mm

e Thread effective length: Per drawing requirements, tolerance +0.5mm

4.1.4 i T 337242 % Machining Process Control
o NIRRT VI HIREEAT A EE W, B b HEAR S A

e (Cutting fluid shall be used for cooling and lubrication during machining to prevent cladding layer
overheating

o BEINL 5-10 fF77 bk, NAG A RIREUR

e Thread accuracy shall be checked once every 5-10 pieces produced

o RIVTIBRIESRHES, BRI 6 T] R I H R RO T2

e  When abnormal tool wear is detected, tools shall be immediately replaced and machining

parameters readjusted
o NL5ERE, RIHERIZSCA BV E ADTHIA

e After machining , chips and cutting fluid residue in threads shall be cleaned

4.2 ¥1E B2 F BR% T 2. Cladding Layer Quality Inspection Process

4.2.1 5} AL Visual Inspection
HEJE 2 AP0 AR R UF R B 254 R T, R IR N A

Cladding layer visual inspection shall be conducted under good lighting conditions, inspection
items include:
o HMEJRERMMN-TEE, JTCWIRFTMHIRI, L. JE
e (ladding layer surface shall be smooth, no visible cracks, porosity, inclusions
o MERZEEIRMAEEAG R, EREE. RFEIR
e (Cladding layer shall be well bonded with base metal, no lack of fusion or incomplete penetration
o HEIRZEIHL], FiaEARER
e (Cladding layer thickness shall be uniform, meeting drawing requirements
o MEJEERMMIKEE Ra<6.3um RN TTH)
e (Cladding layer surface roughness Ra<6.3um (unmachined surface)

fie k. HARE, EEH 5-10 MmO S 22
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Inspection method: Visual inspection, magnifying glass of 5-10 times shall be used for auxiliary

observation when necessary.

4.2.2 R~T %) Dimensional Inspection
HEAR 2 RATRr g 1 5 J2 73
Cladding layer dimensional inspection items and methods:

Inspection Inspection Allowable
Item Method Deviation

RERTIE WW75E RFRE

Cladding layer Ultrasonic

HeIR 2RSS 6B 75 I JEAS +0.5mm/0 ) ) +0.5mm/0
thickness thickness gauge
. N Cladding layer ) )
HESRZTERE 27N N +0.5mm 'd{:’h Y Vernier caliper +0.5mm
wi
. . o Cladding layer
HE I 2 = R +0.3mm . S Height gauge £0.3mm
height
. Cladding layer
3 451 2 1 T <0.2mm S| Dial indicator <0.2mm
roundness

4.2.3 EE L Hardness Inspection

YR 2 A R A 6 K

Cladding layer hardness inspection requirements:
KUR AL HENR R S HEIR R SRR X

e Inspection position: Cladding layer surface and transition zone between cladding layer and base

metal
o KEERTJTVE: HLIGAHRE vhERYE AR T
e Inspection method: Lee hardness tester or Vickers hardness tester
o R AHE: W RAST IS
e Number of test points: No less than 3 test points per product
o MHEEER: 4% i B AREEOR M ELE BT

e Hardness requirement: Execute according to product drawing or technical agreement

4.2.4 AR Non-destructive Testing
HENR ZTCHAS NI H S A

Cladding layer non-destructive testing items and standards:
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. — Inspection Inspection Acceptance
75k KR E BRFR
Method Standard Level
Magnetic
WA I MT JB/T 6061 J1E%% particle testing JB/T 6061 Level II
MT
. g Penetrant
BB PT JB/T 6062 1% ) JB/T 6062 Level I
testing PT
TR 75 AN Ultrasonic
it IB/T 4730 %% _ JB/T 4730 Level 11
UT testing UT

RO BIL:  HERRTE B HEAT AP, S Ja HEAT TG ks il
Testing timing: Visual inspection after cladding , non-destructive testing after visual inspection

qualification.

4.2.5 €A L Metallographic Inspection
HEAR R B AR K -
Cladding layer metallographic inspection requirements:
o IUFEAE. HEIREREIH
e Sampling position: Cladding layer cross-section
o RIRNZ: MEIRZEHLR. WREER, &ER M
e Inspection content: Cladding layer structure, dilution rate, bonding interface
o MRERILR: TIGHESF<15%, MIG HE4F<20%
e Dilution rate requirement: TIG cladding <15%, MIG cladding <20%
o ZHETH: TRLL RIEEEHRIE

e Bonding interface: No cracks, lack of fusion or other defects

5. KIS0 5 & Inspection Records and Reports

5.1 K% C. 3% Inspection Records

TR NIHS (HERE R R ILRR) , LR EEE:

Each inspection shall fill in the "Cladded Pipe Clamp Inspection Record Form", record content

includes:

o AT . HIMEZYS Product number, specification model
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frer H AL K56 A 53 Inspection date, inspector

BRSO TR FE A 56 45 R Thread machining accuracy inspection results
HEIRJZ A AAG 36 45 5 Cladding layer visual inspection results
HEJRZE RSP RG36 45 3 Cladding layer dimensional inspection results
T LS 56 45 5. Hardness inspection results

TG 25 5 Non-destructive testing results

5.2 fr IR & Inspection Report

Ji R AR AR TR A ST e ] (HEIRE S AR IR ), RS AR
Quality Department shall compile "Cladded Pipe Clamp Quality Inspection Report" based on

inspection records, report content includes:

6.

77 28 AE B Product basic information

K960 H K 25 5 Inspection items and results

AE A DAL PRSI Non-conforming items handling status
55645 1% Inspection conclusion

56 N T 25 7 Inspector signature

& mAEE Non-conforming Product Handling

6.1 B4 N T A S 4% Thread Machining Non-conformance

BRSO TAG H i HO AL 2 -

Handling of thread machining non-conforming products:
BRLUR R RISMIBIE RS, R AT I R b B
Thread dimensional deviation: Those that can be repaired shall be repaired, those that cannot be
repaired shall be scrapped
BRI GREE: BRI AT BB, S kR iR R b
Thread surface defects: Minor defects can be ground repaired, serious defects shall be scrapped
BRSO EEA G BRI L2451 L

Thread accuracy non-conformance: Rework after readjusting machining parameters

6.2 ¥ 12 EZ A E1& Cladding Layer Non-conformance

HESR R A G A R AL 2
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Handling of cladding layer non-conforming products:

o CRIMARL. fL: FTEEERAEBHESR

e Surface cracks, porosity: Grind off and re-clad

o REFHEAR: MBI SHUS TR

e Excessive dilution rate: Re-clad after adjusting cladding parameters
o FHEAR: IBRAGHHEIEE 5 EFTHER

e Poor bonding: Remove non-conforming cladding layer and re-clad
o MHEEAGM: HTREE R TS E S

e Hardness non-conformance: Analyze cause and re-clad after adjusting process parameters

7. 5B #E# Supervision and Assessment

7.1 ;I F2 5 Process Supervision

J5HE NG RSN AR R AT S AR EAT B, I A5

Quality Department shall supervise thread machining and cladding layer inspection processes,

supervision content includes:

o FBRAFAN R BILAMIEIAT IR

e  Whether operators execute operations according to this specification
o KL T, M

e  Whether inspection records are complete and accurate

o W BEHEMATIEFRRS

e  Whether equipment and measuring instruments are in normal condition

7.2 Z#%3¥5H% Assessment Indicators

- Assessment Assessment
EIE H#rE E%EAM Target Value i
Item Period
Thread
BREUIN LA+ machining
>98% HE o >98% Monthly
x qualification
rate
Cladding layer
HESRZ — I first inspection
>95% HE o >95% Monthly
[N & qualification
rate
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Inspection
o 56 1 35 57 record
100% HEE 100% Monthly
= completeness
rate
N Customer
Caki i <1% EE <1% Quarterly

complaint rate

8. Bt Supplementary Provisions

8.1 83X 34+ Related Documents

e CLADDING-MPS-001 (TIG #/2 T ZHFE) TIG Cladding Process Specification
e CLADDING-MPS-002 (MIG #E/& T2 ##£) MIG Cladding Process Specification
e CLADDING-MPS-003 {344l ot 1= H#27) Additive Manufacturing Quality Control

Procedure
e CLADDING-MPS-004 (i%2HEMR/EIVIEF45) Flange Cladding Work Instruction

e CLADDING-MPS-005 {E{HHESE{FEF45) Pipe Fitting Cladding Work Instruction

8.2 it KR #& Record Forms

e CLADDING-FRM-006-01 (HESEE AL 053K ) Cladded Pipe Clamp Inspection Record

Form
e CLADDING-FRM-006-02 (MEFEE )i EA ik ) Cladded Pipe Clamp Quality Inspection
Report

e CLADDING-FRM-006-03 (&% 4bBEH) Non-conforming Product Disposition Form

8.3 f&1]iC.3% Revision History

o Revision
=S #iTEHE Version Revision Date
Content
A/0 2024-01-01 IR RAR A/0 2024-01-01 First release
4wt Prepared by: H# Date:
B 1% Reviewed by: H#4 Date:

10—
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#it#E Approved by: H #f Date:
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