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1. B #J Purpose
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This Inspection and Test Plan is established to standardize the quality control activities during
the concentric and eccentric forming process of welded reducers at CLADDING-Technology-
Shanxi-Co.,-Ltd, specifying inspection items, inspection methods, inspection frequency, acceptance
criteria and documentation requirements for each process, ensuring that the geometric accuracy, weld
overlay quality and mechanical properties of welded reducer products meet design requirements and

relevant standard specifications.

2. sEASE [ Scope

ARG 2 FER AT TIG HESR . MIG HEAR R el )i T2, M. Sai. A
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This plan applies to the inspection and test management throughout the entire process of
concentric or eccentric weld overlay forming operations on reducers made of carbon steel, alloy steel,
stainless steel and other materials, using TIG welding overlay, MIG welding overlay and arc additive
manufacturing processes, covering incoming material inspection, pre-welding preparation inspection,
in-process welding inspection, post-weld forming inspection, non-destructive testing, mechanical

property testing and final delivery inspection.

3. BR 51 Responsibilities

B Department ER 5T Responsibilities

FERAT R gt BT SR IR
Jii &6 Quality Department e i 5 ENE 5 R RRL R SRR
SFAE A AT H T S B

Responsible for the preparation, revision and

interpretation of this plan; organizing and
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implementing various inspection and test activities;
reviewing inspection records and test reports;
determining and disposing of non-conforming

products

AL HEIR T2 IR T 20 eE il
$i AR Technical Department (WPS/PQR) ; HiEHEIRIZEE . MikREH AR
4 ZE5AARKSE AR5 08

Responsible for providing welding procedure
specifications and welding procedure qualification
records; determining technical parameters such as

weld overlay thickness and dilution rate;
participating in technical analysis and handling of

non-conforming products

T EMBESATHEIRA R, BC & R A e

A 728 Production Department Ik
Jiﬁ*"?’u X A6 A I B AN B s T AT HE

Responsible for executing welding overlay
operations according to procedure specifications;
cooperating with Quality Department to complete in-
process inspections; rectifying non-conformities

identified during inspections

TTHEIR LA R B OGRS DR IR S RLHE:
RBLEAL T RIAPIRAE

4% Equipment Department
Responsible for maintenance and calibration of

welding equipment and testing equipment; ensuring

equipment is in good condition

4. I3 5 R B Inspection and Test Items

4.1 [R# ¥ AT % Incoming Material Inspection

BEImE W% ISR g3

Inspection Inspection Inspection Acceptance

Item Method Frequency Criteria

FMAL 22 Ty S 3 Hr Bt RS 4 GB/T MOEHFR AR
Chemical Spectral Each batch and 3077 A i Material



composition of

base material

Fbs 715k RE
Mechanical
properties of

base material

PR IR
%43 Chemical
composition of

welding wire

TRLLEHE A
WA
Appearance
inspection of

welding wire

TR AAREE

Purity of
shielding gas

analysis

P

Tensile test

St o
Spectral

analysis

H A A
Visual

inspection

ARG R
Gas purity

testing

heat number

LYk Each
batch

LYK Each
batch

LYK Each
batch

LYK Each
batch
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#HEEE R Meet
GB/T 3077 or
material
standard

requirements

PEE AR AE
HR Meet
material
standard

requirements

FEer R b
HR Meet
welding
material
standard

requirements

/5% 7 N
5. Bl
No rust, oil
contamination,
mechanical

damage

WA
>99.99%
Argon purity
>99.99%

4.2 HEIE R LY Pre-welding Preparation Inspection

certificate

J1EEvERE R
Mechanical

property report

YA AR
Welding
material

certificate

VN SL A1ie3
Incoming
inspection

record

RS AR
Gas test report

oL | WIS E ISR g3
Inspection Inspection Inspection Acceptance 123 Record
Item Method Frequency Criteria
e L2
JERAHE N T R o B TR B30
RRE & - 3K Meet
JX~F Groove ) ) i Each Groove
1 Caliper/measuring ) procedure . .
dimension of piece inspection
tool measurement specification
base material ) record
requirements



FEM R
J& Surface

cleanliness of

base material

SEERPE R 2
fifiik Welding
equipment
parameter

confirmation

SRR =)
ik Welding
procedure
parameter

confirmation

TiHAR
5 Preheating

temperature

HAE A Visual

inspection
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e = K
20mm i [ 4
TG 5%
(2NN S

Groove and

#R Each

piece
20mm on both

sides free from
oil, rust, oxide

scale
. FE

BFF4& WPS

IR A .
REYEKC Bach g3k Current
Instrument hift ’
shi :
reading check voltage, wire
feed speed
meet WPS
requirements
. 5 WPS/PQR
SRS -
AR Each —3k
Parameter )
. . piece Consistent with
verification
WPS/PQR
Frf T AER
(@#"H 100-
TSN °
. *E Each 200 C) Meet
Temperature ) process
piece
measurement requirements
(typically 100-
200°C)

4.3 HEIE T FEBRELE In-process Welding Inspection

T A A
3% Cleanliness
inspection

record

B pA IR
Equipment

check record

TZZH0o%
Process
parameter

record

It
Preheating

record

W T % BIER -
KIETE AR Acceptance | |
. Inspection Inspection L. 23R Record
Inspection Item Criteria
Method Frequency
N DR ASCI e AT (A NN
1 JZ )R E Interpass ##)Z Each fFETLT2ER GaY  ZEEEED
Temperature



temperature

HESRJZ S Weld

overlay appearance

HESR IR Weld

overlay thickness

iR S5 s

Dilution rate control

(] Lo /A 0 JRST 4%
il
Concentric/eccentric

dimension control

SR L L R e SR
6 Welding current and

voltage recording

measurement

ER o
Visual

inspection

T 7P YR JEA
bl
Ultrasonic
thickness

gauge
measurement

ST
Metallographic

analysis

= AR/
LHER
CMM/special

measuring tool

PR LR A
1t3% Welding
power source

data recording

layer

JZ Each

layer

JZ Each

layer

#34R Each

piece

JZ Each

layer

HESL K
Continuous

recording
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<250°C) Meet process

requirements (typically
<250°C)

TRAL, AL, KA
RIEE WL
No cracks, porosity, slag
inclusion, lack of fusion,

undercut

FEBITER (BZEE
f 1-3mm) Meet design
requirements (single

layer thickness 1-3mm)

HETLEER
(TIG<15%,
MIG<25%) Meet

process requirements
(TIG £15%, MIG £25%)

[ o S /Al 0 BT 5 VT
SN
Concentricity/eccentricity

meet design requirements

S ENE£10%3E Bl A
Parameter fluctuation
within £10%

4.4 1R 5 SRS Post-weld Forming Inspection

BWSE

¥IETE Inspection

Item

Inspection
Method

SR
Inspection

Frequency

BiEiRE
Acceptance

Criteria

3% Interpass
temperature

record

SV IR T
X
Appearance
inspection

record

JEEiE %
Thickness

record

MR R
Dilution rate

report

AR S AT
K
Dimension
inspection

record
S50l
% Welding

parameter

record

i85 Record

B #M%E RS Finished

outer diameter

RR/THRINE SR Each GRS EWN
Caliper/micrometer piece FEHR Meet

JANNE AT

5% Dimension



measurement
WAET 7 RO &=
A 4% R ST Finished Internal
inner diameter micrometer
measurement
AR RRI R/
R B i i .
. . i B CMM/special
Concentricity/eccentricity
gauge
6B R I JEL AN
WIR 2 LB Total H Ultrasonic
weld overlay thickness thickness gauge
measurement
. REDRE P2 AN
FIAFHAE B Surface -
Roughness tester
roughness
measurement
AR RRI R/
B/

. . . = H CMM/special
Straightness/circularity )
measuring tool

4R Each

piece

4R Each

piece

4R Each

piece

;4R Each

piece

4R Each

piece
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drawing
tolerance

requirements

Rl /N
ZEH R Meet
drawing
tolerance

requirements

A
<0.5mm 5 ffi
LRIFER
THER
Concentricity
<0.5mm or
eccentricity
meets design

requirements

et
R CHH 3-
15mm) Meet
design
requirements
(typically 3-

15mm)
Ra<6.3um Y
R
3K Ra <6.3um

or meet design

requirements
o B AR
3K Meet

drawing

requirements

inspection

record

AR R ATl
3% Dimension
inspection

record

[F 0 JEE Ao B
S
Concentricity
inspection

record

JE RE A IR T
3% Thickness
inspection

record

FELRE L IC %
Roughness

record

AL A ZE R
s Geometric
tolerance

record
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4.5 TTHH M Non-destructive Testing

oL | WIS E KGR AR
Inspection Inspection Inspection Acceptance 183 Record
Item Method Frequency Criteria
RWHGRN  BBRWPT  100%ek LR ——
PT 64 75
1 Surface crack Penetrant 100% No crack
. . . . PT test report
detection testing inspection defects
TR AR R B
NEBERFERTI S ?ﬁ*ﬁ?)”\q 100% 2= Fs No defécts UT KTl
2 Internal defect ~ UT Ultrasonic 100% exceeding
. . . . UT test report
detection testing spection acceptance
criteria
B M
Gkl Fokkit
i T 7 A 100% 446 ZRIE N ‘
Bonding i i (s JZ B No UT KBRS
3 detection UT Ultrasonic 100% lack of fusion,
) ) ) UT test report
between testing mspection lamination
overlay and defects
base
SERASIN (i ”
. RT 5 £ A6 S E R A 54 NB/T
; LT ESK As . .
A . . RT odb 47013 Frife RT Harill #f 15
Radi i require
a .1ograp ¢ radiographic a . Y Meet NB/T RT test report
testing (when ) design
testing 47013 standard

required)

4.6 1 RERL Mechanical Property Testing

KWIBTH W T % KRR AiRE
Inspection Inspection Inspection Acceptance 183 Record

Item Method Frequency Criteria

‘ 1 /4 E e \
HENR S AL . - Fravoh sk BRI 1R i
A R Each .
1 Weld overlay . Meet design Hardness test
Brinell/Vickers piece .
hardness requirements report
hardness test

2 HERR 2 A5 1 Jei o LK Each  fFEBOTER AR RS



4> Weld
overlay
chemical

composition

Z5 {38 Bend

test

it (2

test (when

required)

ZIRF) Impact

Spectral

analysis

A 1) 25 R
Transverse

bend test

B b5
Charpy impact

test

batch

LYk Each
batch

BT ER As
required by

design

4.7 &M% Final Delivery Inspection

BEImE
Inspection

Item

W%
Inspection
Method

ISR
Inspection

Frequency

METHEA (LHE) FRAA

Cladding Technology (Shanxi) Co., Ltd.

Meet design

requirements

il 180° A5
41 Crack-free
after 180°
bending

A BT R
Meet design

requirements

BB
Acceptance

Criteria

Chemical
composition

report

e R
Bend test
report

ek
Impact test

report

183 Record

S5
1 Appearance
quality

TR BE
2 Dimensional

accuracy

pRiRFRID
Marking

4 SCIF R A

H K
Visual

inspection

Zia Rr&E
Comprehensive
dimension

measurement

H K
Visual

inspection

&R )

100%4= 5
100%

inspection

100% 4> F5:
100%

inspection

100%4> 5
100%

inspection

F4tt Each

RIMTCRLL
AL, KBS
P Surface

free from
cracks,
porosity, slag

inclusion

ER T E
FI4RZER All
dimensions
meet drawing

requirements
PRGN 1E
. e

Marking clear,
correct and

complete

K6 i 7 5%

LRI LTS
Appearance
inspection

record

AR CL AT
Dimension
inspection

record

NP ORENTIS
Marking
inspection

record

A gk
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Document Document batch 4. B se Delivery
review verification Inspection inspection
reports report

complete with
full data

5. i I8 5 iR F2FF Inspection and Test Procedure

5.1 } %65 F2 Inspection Flow

F—o JFARIN) R, R AARE SRR B ORTBEAT IR, AT 4.1 ST A
R, A AR T PN A .
Step 1: After incoming materials arrive, Quality Department shall verify against supplier

certificates and execute incoming inspection per Section 4.1 of this plan. Materials may only be

stored and used after passing inspection.

W APTEAEHEIRARAL T, SEREM I T R ITE B R SRR AR, R
A% 4.2 ZC AT IR AT HE S AR S8, RRIN G R T AT AR R

Step 2: Before welding overlay operations, Production Department shall complete base material
groove preparation, surface cleaning and preheating. Quality Department shall execute pre-welding

preparation inspection per Section 4.2. Welding overlay may only commence after confirmation of

qualification.
W= MR R, RE N GUE WPS HUTIENL, TR R 4.3 KT iR, #
SRR . MERESM . JERE R R R RIS SR AL R
Step 3: During welding overlay operations, operators shall execute work per WPS. Quality
Department shall execute in-process inspection per Section 4.3, focusing on interpass temperature,

weld overlay appearance, thickness and concentric/eccentric dimensions. Upon detecting

abnormalities, operations shall be immediately stopped and reported.

FVUL: HEMRSERUG, BUEAE 4.4 28T BOGAT S, XSGR RS R B2/ O
HENR 2 5 B2 S RS S HOHAT I &, B IRAT & B 2K

Step 4: After welding overlay , Quality Department shall execute forming inspection per Section

4.4, measuring key parameters including finished dimensions, concentricity/eccentricity and weld

overlay thickness to ensure compliance with design requirements.
HA: 4% A5 FRPAT IO, 0 R R R e A B B R AT A A I, B ORI B
BRI o

10—
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Step 5: Execute non-destructive testing per Section 4.5, conducting comprehensive inspection of

weld overlay surface and internal quality to ensure no defects exceeding acceptance criteria.

BAND 1% 4.6 5 PAT IR RE RS, IAEHEIR E RURERE . AL g K s P RE A2 I

Step 6: Execute mechanical property testing per Section 4.6, verifying that weld overlay

hardness, chemical composition and mechanical properties meet design requirements.
B PrAfki SR IH R, BRI 4.7 BT R A )R, TR T
Widsx, HAH) WY, S@RENTAZFHINETH] .

Step 7: After of all inspection and test items, Quality Department shall execute final delivery
inspection per Section 4.7, consolidate all inspection records, issue delivery inspection report, and

products may only be released after signature confirmation by Quality Manager.

5.2 A& f %] Non-conforming Product Control

1. 2.1 RS BRI A -GS, RSN RES, 1Y (AEkmtES) , |
FNEARFBANA 7

2. 2.1 Non-conforming products identified during inspection shall be immediately marked and
isolated by Quality Department, with a Non-conforming Product Disposition Form completed
and Technical Department and Production Department notified.
2.2 BRI A GG AT R 047, $RHUR T REEHR IR BT R

4. 2.2 Technical Department shall conduct root cause analysis of non-conforming products and
propose rework, repair or scrap disposition plans.

5. 23 RTiREB)E, DAEBFHATHIKER SREIH, S4&% 577 8T,

6. 2.3 After rework or repair, relevant inspection and test items shall be re-executed. Products may
only be released after passing inspection.

7. 24 AEREAMAE BTN S AL S, AR o o AR
2.4 Non-conforming product disposition records shall be included in product quality files as basis

for quality improvement.

5.3 KX B Inspection Record Management

9. 3.1 ARSI RN I, . B8, IR RIS H ST
10. 3.1 All inspection and test records shall be truthful, accurate and complete, filled in by inspectors

on-site and signed for confirmation.
11, 3.2 F 98 s ORAF IR AN D T2 i B ORI, R ORI S AR A 2 DR A7 10 .

12. 3.2 Inspection records shall be retained for no less than the product warranty period, and at least

10 years after the warranty period expires.

11—
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3.3 find sk R E g — A EE, B aKERSl, TR,
3.3 Inspection records shall be uniformly archived and managed by Quality Department, with

ledger index established for traceability and inquiry.

WS EZE# Supervision and Assessment

15.

16.

17.

18.

19.
20.

1 BEE A X AR HAT B BT R A, S N A ERERRIH TR RRICs 5
BV ASH AL E NS

1 Quality Department shall conduct monthly inspection of this plan's execution, including
inspection item execution rate, inspection record completeness and non-conforming product
disposition timeliness.

2 X AR ERPAT RIS 5 IRIIE SR I N, 12 A7) (PTER S B ) HAT%
%o

2 Departments and individuals failing to execute inspection and test activities as required shall be
assessed per the company's Quality Reward and Punishment Management .

3 A 5 IR A BN S BB FHH), BFAHRTUEATUE, JHEA TS LB

3 Quality accidents caused by inadequate inspection and testing shall result in accountability of

responsible personnel, handled per company regulations.

M$ ] Supplementary Provisions

21.
22.
23.
24.

25.

26.

27.
28.

1 ATl i o B S S AR 21T

1 This plan shall be interpreted and revised by Quality Department.

2 AR E At AR, JFA R HUE RN R IE .

2 This plan shall take effect from the date of approval, and previous related inspection
regulations shall be simultaneously abolished.

3R RIS — I, RIEFREE R, L2 ST G L 1T .

3 This plan shall be reviewed annually and revised as appropriate based on standard updates,
process improvements and actual execution status.

4 T RIRRE R, 4% E S SRR Sz O ) B PR 3R ST

4 Matters not covered in this plan shall be executed per relevant national standards and company

quality management documents.

F= 344 Related Documents:

CLADDING-WPS-001 #E4R5 4 T Z#FE Welding Procedure Specification for Weld Overlay
CLADDING-QP-001 A~ &% ffi 4% | #2 5 Non-conforming Product Control Procedure

12—
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CLADDING-QP-002 fa % 5 146 4% | /7 Inspection and Test Control Procedure
FH2%IC % Related Records:

CLADDING-FM-001 A\J %1 % Incoming Inspection Record

CLADDING-FM-002 i #2465 1t 5% In-process Inspection Record

CLADDING-FM-003 ji& /i1 #6546 1c % Finished Product Inspection Record

CLADDING-FM-004 N5 #% it 4b B 5. Non-conforming Product Disposition Form

CLADDING-FM-005 H) #5364 7 Delivery Inspection Report

13—
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