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Research on Quality Inspection and Process Control of Water Cooled Ductile Iron Pipe
Production Process

HUANG Shuai
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Abstract: Water cooled ductile iron pipes have good mechanical properties and corrosion resistance, and are widely used in municipal
water supply, drainage network construction and other related facilities. Its production process includes multiple steps such as melting,
spheroidizing, centrifugal casting, annealing heat treatment, and surface treatment. The quality inspection and process management of
the product cover the entire production and processing stage. The article provides a detailed introduction to the production and
processing process of water-cooled ductile iron pipes. Based on this, the product quality problems caused by factors such as cracks,
heavy skin, slag inclusion, and pinholes are studied. Five aspects are proposed, including the design of a quality management system
for the entire process, improvement of key technical parameters in important links, application of online and intelligent detection
instruments, construction of quality tracking and information management systems, training of practitioners, and improvement of
operating procedures. The overall solution for quality management in the production process is proposed, aiming to provide
suggestions for improving the quality level and production efficiency of water-cooled ductile iron pipes.

Keywords: water cooled ductile iron pipes; production process; quality inspection; process control; online monitoring

515 R LUBUE By e ARG BB U = R ] R

KV BRER TR R T N KV < R R O B 18 7 1 ) ROUTY A B O PEIE AR, R T ZHIEEA MG R H
EMERBRERE, TR e P T B OROK A A AL S R A DR UL P b R T e TR 5% 5 i 5 < B
TKEEEZ R TRETH . PESRE R REMREDE, 1 SEULIE LA K AR A TERRERT 25
Wy B RAF SRR PG R T R 1 2R HE AR, 7EBLEERN b, WREBTEAR G DA RESE A E A, R LS A SR A
P T i T A IR B A Z DR GUMEE IR LBEEBEATIR T, SR BRIt Ty ik

A2 YRR KA BRBH S G 22 1 2 AN R 1. KRRIRBHHKEE T ZRES
BIR, B ASD IR ZZ A AR 00 B 10 o B 1.1 EMRHERSREER
TR s (EREAE DR IR AR 7= T35 (R T 5 N RERS (3 i TR AR B R (10 B 28 il R () SR F ) A R 5 A

I, BOVUATEREG RS R A R, X 5%, AR b EPRR B IR A Bk, RIELFRR . R B

52 Copyright © 2026 by authors and Viser Technology Pte. Ltd.



TREAESE - 2026 9% SH4M
Engineering Construction.2026,9(4)

@'* VISER

W Al DA S BRAR) 55 % T 3R A AR AE R A7 1K |, T8 3
A ERERAG IR R AR o Pk i A — AN D RS B A% S
HHRE, R ELE T B R 6 R A A5
K S84 R BFIGE EER, SRS R RN e &, R —
SE LCANAR I oAU S A A o S RH I 2 PR A O B 4
YE F Ja AR TP IR B AR .

1.2 BESKILLETZ

53t TP A2 R P TG0 TR Rl AR R A
SRR AT IR, 724 7= 1A R - AR R TR i A
RLAEL, BRG] IR EIRFE T E K,
DNB8O 5.0 BRk 8545 B {1 I 1) 2 5t J0o0s ARk, %k
BN T B IEERALZEIE NN 25K/t (RERk & 4, BRAL ALk K
B HITE 1450~1500°CZ [H] . ERALZ [F K A ER
AFIE AT AR R A ) — o B B (R T B, BRAGRI
B BRI DL 3R ORI (1 BsF 1) 248 2 5 1 21 B3R AL PRI FR
BRI R B o, PRARER AL AR e, 7R A
B /N T 0.02%, BRG] i B S B IE 1%~2%/
fio NS EBoKIGE . PE IR, EEOKF R RS
I E] 0.040%~0.060% 2 ] . BRALALEE 5 B B 5k K
BT, JE BRI T RROK R T S, Bl 1E e s
HILTEREE P EE.

1.3 BLFEEIRBETZ

B0 BRI R KA BR SR I ) R B U LD o R
FHKY &R BB O LIEAT IR, TEKA %M T, Mgk
AN TR B 3 N T B T A P [ B YA I KO Bk K
HEATAH), KB BB N ER SR B, DeTERT
iz HETHUE PR P8 e T e e, e R kK 2 B B 0 T s T 35
SV TSN R . EKAESREOESE T2,
3 S R P (R R, 1SS B R L
i, R ARTT SR EE A 0.25~0.3mm, B2 A 4~5mm,
A5 S IEE B 0.5~0.7mmM, Vi TFAART, 7R A
N IR & S A N5 & 7, A8 A0 SR R4k I e kE
A BEUF BRI T O R R T A A R

#H, RIFHEE.

1.4 AT FIRIEHIE S

IRV FRTI KA 4 i BB 086 1 12 5 LA AR X
B EBARE, TEBKBEN I R, A AR A Bh /KA 1
4B St e 1) A 14 4> R0 BT A5 98 S PR AR PR 5 57 PO « g
T R P PR B T 5 A P T A A 2 Al A DA R
Bl )R/ INFR T o VR R R R B DA L A H1 Kk H 1
TP, DD PR URGEEE 2 18] RIS TR DB o LB LA EI KON
L1 L TE 28~36°C, I #livA # /K HY R 5 B 7F 50~
57°CK A

1.5 RAE#LETZ

BKCZRMEBRE IR R AR B BRI, 153185
RIEEARZA SN IR . 7KIA B 0BRSS A 2 3 6 4,
BRIV R ES SY UEE S AR T S AHH S 15~25v0l%
LBk, RS “arh” , KREIK —
OB K T2 R miR A SRR K, K868 n#vs] 900~
950°C, fEil—BXiT ] 12184 1, BERIARE AR N A
BREAR, FIAE 720~760°CHIMRE AT I, AR
90%~95% K18k AR LL N2 5%~ 109 Bk 6, K 2
JE T SRR o 3B P 5 P 1 2 2 i R P AR TR T 2 TR
[IBEY i IPS:»

1.6 XKEAVIESHELZ

BAZJEMBRSBHEE S FIT R IR A AP A AT
JE It P, BRI SRS, X
TIEARZIFHEMEE T UMEER, ARSI T —I,

RIMAFLNERSBEEERAE ) B — N EEB R, H
HMRERTEE L W IR B A BE K YRS R A LA T LRI 7 5K, AR
P72 7 5 R FH v R WA 6 74 R E W R, 15 F) 1SO
2531 [EHprbriE (130g/m3. SMEBIE— R “8 2+
WIEE” R AT B TR (10 18 I R A =) b
UK SESG, DAIGHIE 8 R AR 52 1) A 38 11 . P RE K
TerbH At B XK B AT LB AT ik, A iRk AR B H
PR SR s, ARRR T KV AR &

Rl KRRBHHRESTIFXRIZSHSREEXK

L7 4 KBTS JRHEER R B
JEMA Rk i 4 T <<0.02%. B E% RBRAR B0 A= 2k BT
VR BRAGIG 1450~15(;;°;sz§ 0.040%~0.060%- — RTHA . S
B LRIE T AR 0.25~0.3mm BEJRLIA ], TSR HS e
KA EHEFE Ht/K 28~36°C. Hi7K 50~57°C HIBIE . ToRar ZLAMIIR . KRR
1B G#HabH FiiEiE kK 900~950°C. i 720~760°C BRFE AR 90%~95%. FRLik 5%~10% |[BEREMIE. Bffatis . &M
AL B 5 [ WEEE 130g/m=2 KRR (53] esy T ST E WEMRELC KR

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

53



@f' VISER

TREESE - 2026 9% ZE4M
Engineering Construction.2026,9(4)

F2 KRKEGHETERERRSEMERNXHR

FIRGHEIT | E B W TR P
AR TR
5 k. 1 wﬂﬁ§$w\m@ﬁﬁxéﬁ\%ﬁ§ﬁﬁ;%%ﬁﬁ‘éééﬁ’%““”%£ﬁ£§§“$ﬁ Bl
ARG . T e
W D L R, R E*ﬂ’g’iﬁﬁgﬁﬂmmﬁ
I A B FEHIREE 0.040%
Sl RO, G| A RE>0029%. BRI, WO | Rl . X s | e 0*32%35%0040A’
EHL vk ROk BRI FEARBH | k. KRRl [P Bl . ALK
~ 2| BRAL T B, 4 ERER
BRICRE | BRIAIE | BREGURE. BoKR K. Bk SH E%XQMMAiﬁﬁi*“Ffm
o Wk A | il 6L, RO A KIERE IR 100% K R

2. KRIZIEFHREFWER T

TRV R S B )3 R L A0 B I A 2R LR

Fit L EFAL BRACAS RAF R, X85 B R A R A S 2
e L Z RN BAE XA R, Herh R G0 i N ) 7K

7B DR ISR L —, SLEHA AR MR RAE T

(1) AHHEEA L.

(2) HUEERS .

(3) HEHLRY ],

(4) FIEREAEGH.

(5) FffEtEWiRsE.

— HHIKA B OIRSEERE RSO R, MU
TAE A A BRAR TN AE IR 5 A RN I T Al AR R
B FH o TE 7KV (13 A rb G SR A 200 (1 338 ol P sl o A LR
DATAIE], W AEAF5E A FAAAE BRI g, 24
IS F7iE 4 SR AR R TR i el i
BRWAE i T R4 BRI R, 32 s 2 B U R B IR 22 B K
R, BERZE A E IR RO E S 1 0.1%~0.25%; &
UEE R 135 50 43 A, P B P 2R 1T R 20~30g/m=
SR T ZERPR P IR E R BRI, SRR
2 K. R A S PR B S B R R, R
AR B PR 2R 5 51 RS B R LR R A LR
SN R B I R TR B I DA B AN R
SO, JBUREREE N BT I B LUK BB I B
SRR, T E R R I A% AR 2K R T e

3. A EREIEHIRESMIER

3.1 BuedREREEHTR

s T FE N 12 AR AR B . AR T AR AR I B
B 7= RN AR AR B AT R R %
W EM LR R AR R, R IR0 E S AR
JEARE b, SR I E RR AR ) S A AR R BT A
BHASEER, CRIEBRE T E R FaE, FEalm. i,

54

B W BT RS B L —E TSR, R
HE R AT 1 f SR TEAS . A B 75 B A4 %08 17 1R
BEAR, TEARUEZ e 0™ a5 i AR . TR
1# 57 1SO 9001 Jii & & i A & DA & GB/T 13295, 1SO 2531
S RN E P AMR AR FE B A R BB P I
R REAMEA .

3.2 XTI FESHMUSIRENITH

VEIRIRRE . BRALAC I T8 BaiE R & B2
R Vi R R o A P S T P R ATURR B A I ke A Ak
KIRERE, F EEhSFEARE K EHLE shiEdL, nT e
AR R — B, E IR, AL R, AT
RSN E T, R NI B . SR
SO RH Wi v] LAE A BR SR A5 2R T AR BIR KA Tt 244
HRE L REIEA RN, AR T VR 2 R R,
DU ES PR

3.3 TELk N S & RERMNE AN A

TE LA I J 388 B AG I 7512 7 P A B8 o 7= it o i
HA BEAE . HRARL R 7y BRAGSS . RSTAS /K
IR SIS J12A MRG0 LR BRI, A
TERARTIACE , P AELR BN A KNI BR S8 5 2k 5% A TR AL B
JE R IR ZAG DL, BRIIEE JEEASE FH (12 S S = 5Lk, R
TR A 2 T 308 3o 75 5 5 N s o A R A e — DX B 7 e
1B, FRACHE 75 5 BR A 2 2 ] [ 2 e A :UHE S EARBR AL
HHUE , B J5 R BR AL A I 45 L Re B T TR b 2 IR A R
b, BEAEXTEEASBREE 1 BE R BRI T VG L H3)
oy SRR, ATEEME . ARoE e . B A A T BASE
FRERERE AR SME . BEJR RORRIGRAE A KE 4 H 3l
e ), E e R AR T I 2 S AR R A
ToI RS HEAS K S B BR 0 1) 10 o 55730 75 1l 100911
JE 7R IGAT ISR o PRAIE AR BB J1ik AR o A3 HERR AR
JEE T AT I A A2 5 ) 7= it o B A 25 SR B R R 2 —

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



TREAESE - 2026 9% SH4M
Engineering Construction.2026,9(4)

@* VISER

3.4 REEWSERUEERZEE

k4 1) o 2 1 0 1) JEE e ORI 7 R R AN T T 1 2
APiLk. BRI X PR BB R E X
B AR 7 A TR IR R I — AR, 2 R ARk 2
B T SR 38 S A — AN Y B T S S S Y
I LA BB 5 R 15 40 A8 Y 58 = 7 R D0 5256 =5 1 AR 55 B A
7 HH BRSBTS A L 2R R 25
BESHOE I B E RS LS AT L A SChR e - R R R TH
) R A vT USRI — MR Y S 15 R AR L
R R EAR I ST AR A B, R
AFIE T B CME— AN B i, — BUR AR )
A DUE W B AN 10 A2 77 B DR IR L F R g T
JRER LB EER],  ARUEF” S5 R UE .

3.5 NREFIISHBERTERA

N I3 BRI B A A FTEAK A SR B 4 it v S 3
PEFRAIE o 23 7] B 24 52 B AR N G 3T T 2R 8
LA R BRI, A N RERZ B E 2 AL
A FE R EITTE o B TR ) 2R S A B AR,
B AR, B A LT E %A WA 1 B E e DL
B RN SE AT 78 43 B REAE % s I AN IR B 12 28 ST S R
B R, RN AGULBE R, Bk 4 AR
W2 55 B B AR AR .

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

4 L5E

IRV BR 2255 2R T A 0 S0 R T 16 A )
BRIP4 AR SO B &I R S HE A, RA
FGL, et WA o I A ) S R, A B A
#, ZHOAE, AN RS, FRREB, A4 5
FrBATT N T AT SO R i W, R I A AR, IX
HRUHE B 9 A5 0T B 1R 8 EAE 5 4005 B HE A B
BRI B, 7F LUG I A ip ZE 4k 8 i 1T 2 ayuik
B, KT AL, G B, MBI RS
RIFE ) B ARER .

[&E 3R]

[LERAT FEFALFORBHERE LIBRGET R
B A [J]. 4 Fh 45 3 BB & A 4,2025,45(7):1073-1080
Q17 F W2k EHAEFFNEF X ENRABIHN]L
T4 4-,2022,45(4):100-102.
BIFAE X R K=, FAALERAREFAETRE
REEMNE T[] 4 B i T (v ie 1),2017,15(2):67-69.
[T EAALBREBOREBHFRENEF 2N E
1% K.,2018,20(15):106-107.
EH A Fh (1989.01—), B, WHETLA¥MHAT
BEVH L, TR, ARPTLXNEAXRBREFLE
HIREAENT, FHE— LT EME,

55



