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Research on the Control Technology of Thickness Uniformity of Centrifugal Casting Pipe Wall

M1 Jiahui, FENG Jiyan, ZHANG Guohua
Angang Yongtong Ductile Iron Pipe Limited Liability Company, He’nan Iron & Steel Group, Anyang, He’nan, 455133, China

Abstract: Centrifugal casting is currently the most commonly used method for producing cast pipes, but the problem of uneven wall
thickness affecting product quality has not been solved. The article studies the formation process of centrifuge cast pipes and identifies
the reasons for uneven wall thickness, and then provides corresponding process parameter optimization and control methods. The
research on the process equipment technology for the uniformity of wall thickness of ductile iron pipes shows that strictly following
the specified specifications to produce fan-shaped bags and developing reasonable repair procedures, changing the fast flipping time,
fast flipping speed, and flipping return time of fan-shaped bags, increasing the inclination angle of the flow channel on the centrifuge,
and adding cooling devices at the centrifuge socket to improve the cooling effect at the socket can effectively improve the uniformity
of wall thickness. On this basis, the article analyzes the causes of thickness deviation from the perspective of melt dynamics, provides
methods for controlling rotational speed parameters, pouring speed and flow control measures, and adjusting cooling methods, and
proposes a comprehensive consideration of multiple factors. For control issues, explore key technical issues such as intelligent speed
control, online thickness monitoring and feedback regulation, vibration and eccentricity compensation. The research results on the
operation and action control of the centrifugal machine for ductile iron pipes show that the walking mechanism of the main machine
achieves dual closed-loop control of internal and external hydraulic and electrical systems. The hydraulic part is equipped with
anti-collision protection valves and quick replenishment oil circuits to reduce machine vibration and ensure smooth operation of the
main machine, thereby making the wall thickness of the ductile iron pipes consistent. The experimental results show that the improved
process conditions and control methods can effectively improve the consistency of pipe wall thickness, with a difference of no more
than 2mm in pipe wall thickness.

Keywords: centrifugal casting; pipe wall thickness; uniformity control

Copyright © 2026 by authors and Viser Technology Pte. Ltd. 17



6" VISER

TR TR - 2026 5543 41
Engineering Construction Technology.2026,4(4)

515

B T H S BUE T 1R, A
A, EHET T AL . (H R R
ANI5)— B PRI 5 0o B 3 1) — A I R, 527 2155 A 7K 2 T
JIIRE J7 AR B N A A 4 o B O I L4 i B
B e B A S R, M5 950~1050r/min JE A,
ERE 2 RN, FEARTREGE R XU EIEN
L2 T3 B B35 5 B B S 2R . H AT E 4
A REOHFE I TR 2, (H R TERE Y51 PE IR AE 1]
R, PGy B S8 SR B A IE A, K EE A S
P T7 A AN B GG o ) FH R v 0 B 16 5 AR AT ) e
8 VR B 5 B I PR R RS S ST A
PRPATC, TEASEL PN SR AN ) LG A (9 R it 3 9 0
HUAE 3 AN T 75 21 BE JEAY 6mm [1)7EE Y B0 6 AN . IXO6)
H 5 MERE G A 7 B — € 48 5 5 (ER N BE JE— 5
PEWE FUIEAS 2 o AR S BEET O B8 0o LA 7= I i o B — 5
PERLZE W ) B e LA, MSORNLERH A, 23 #ride ok 5
72 S5 1 85 DT DA B ] 5 X 6 ) A HY — R B A il 4
SURF. oL oA TI IR R Ct

1 BILHSEE R IE S

1.1 EERERSRETES

B0 i AR T R N A il 4 SR YN v T e A A
W, TE B0 I A & R ) ST B T R T 1 v A
Sh S RCE M AR AT Y R 0 B 1 1 R R i B
TR I G R R A A G I — i
R4 B, T8 Bl F AL 2 B0 fR e e A6 19 & e AR 39 5
WG 7E A ] A BE L, AN ()5 B 4 A VR A T A 38 1 A e JEL
ANFo EREE R N =0T R, BT RZBE O
77 UA T H 73 500 4 J WO B RN 2R 7 1) i Bl O EL ) 4%
FAMTHG BEEDS R, e NERE RSN RSE T, &8
TN AP 7] 3 — 2 2 M s fegiid #2, B TR
B R A R AR /)N Bk RO St i R JE PRS2

1.2 FMEREEHIXEER

HERE RSN R FEAWE: L2385
T OPEREE . BRI B EERS) YA BRRERE
CERBE . RO WREHYSE. R3KFE).
40Cr/Q345B X4 Jm M 25 o B 1 BB AR AR I, v A
TEH AR T A AR, PR M 22, AR T
BEE T — 80 & M m ol A TR i o 7]

2 EREEEAHS MR RINIE

2.1 BRSNS HZRE

TER5.03 N & SRR 31 2 SRR B8R T RS 77 BA R

18

KISR0, £ & BBOE NS 5, iTHAE
IFa) T3P AR ] B A [0 PR e B2 F8E 4 AT AN 50, FE B i
R, B i FEE R ST e ) b R 3R B A
(Fr) XGRS Ak EE e, 2 95 D EEE N Y
THEOLT, )& 3 S A4 R ) s, T
SO, BSOS K S BOR R

2.2 BHBEE NI EE SRR

BEIR e E SR BE R — S0 . B0 G IE e B E A BT
FEW], #E 950~1050r/min Bid K AJ DA 25 o 3 5 PR e
B8t B S, MO SN T EAER, 8RR
TEE R AR SR RO s K 7, 21 40 ) Vb et
F R 0] 3¢ Rl ) BE JREAN o R, RN AR E I
S ST THI I ) I T8 bl ] T e YR B P S AR o T FLIX
o2 M AN AN IR BN PRS0, T KA R R o G R A J
AL 1B, T4 4 VR A P B A e T
FHRLHE R A U, B S5 At o HE BRI 2R SUIR B FE R ¥ 511
PR o i BN I A B A R I 2 R AR AR, i
IR JEL (i 2 O B =A%, EES B, i sh e
10r/min, B¥JE i 2= T ¥ 3K 0.15mm, T DAEL{d B JE g 22
PRFFLE— A6 BV ] P9 3t 2L 2 0k 2 AN it 45r/min,
XA S T R A A ) BT A

2.3 FAISHESEAIEZ WA

BRI I B IR % R S T 4 R VRE R N T )
T o 7 BRI BERC R, T <55 Je VAR ek A i 0 K A e
M RR AN s R A7 T B g, )4 J v iy o it
L T S SR JE R 5] o BREB SR B O ML BN TAE &
SRR b, B3 T G458 ] A2 00 1o g R 25 S U5t 6 ) 1o
BEAT PERZ ), A T 6 PeyE MR Fa 3y SU kAT, AT
R I P AR U B AN ) T PeTE S B T B
JABNIAL TR DR 45 A IR R ORI T . TERR BN, W
T B E N TC B BT X, dn SR TR 5 1t
RIS HERRIL G, Rk — MR8 9 1.5~2.0s it FaiE
MR KT 20.3kgls, TE A EE S 5 E EAHZ A S
I40.5Fs, TELART 1s WIBEAE, Bjil4 @i 2 i
SR R o e A BRI AN, AR I K 1.0kgls B,
G T v BT RE R BN ARE S 0.25ms, {H 2 B LR
Ui ) (Bl S EE G N2 15%, Fi LAS EE (P s B a2 ik 4
a3 A i B S — T PR B, IR AT LLARTIE 78 Y R4 A
M EEJEY5]

2.4 RAZHMNEERENIEAR

BRI JUART RO AR TR R 0 2 5 Tl 1) B JEL 14 90 A1 1
o BN 50 I R s 5 B S I S 7 I A AR 2 5

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



TRl THA - 2026 4% 54
Engineering Construction Technology.2026,4(4)

@" VISER

AL 2 5 i S TR 7 2 A R 0 52 0
SRS . IR T BB SR — B AR H A P,

TG 1k PEAN— T 7 A (A AR T R e 52 PR A 2 S

3 BILHSBELZSH s hEMK

3.1 BIRITHIS T

R B O I B LA, e R e
TERKA FTRMEIC R B RS . AR H:

n=KA(D p)

X, n o REH, D REBAR, p NERBIER,
K NZ5 230, 17 40Cr/Q345B X4 J&@ A M0 B it i 1
T 2B HEE 800r/min, 4MZBIEIRE 1560°C,
TEANZ &R A F] 1350°C EEHT N2 &R beiE.

3.2 FEARESREITH

DOV B A G N, AR T4 IR R
HE Rl 2 B A A, 538 A A 2 A & SR VAT
B PS8 A Tk ] O v A R, o7 b R ] v AR
VA, S R 5 B R 00 B 1 12 4% R P B R A i
VEIE TSGR R, f%h B SR AR, ik
AR A 4 R R I, AR B R R & T
EE B ETRE B, — RGO, EEN
800r/min T, FLAH N () 5eiE# fE/E 9.0~11.0kg/s Z 7], 4=
JEBRTIRAHEEE 2 0.8m/s. BRVEH S 5812 MLt
DN100 ()& 1-f¢ i 8.0~9.0kg/s, DN200 )% 11 F] 9.5~
10.5kg/s, DN300 [ T8 F 11.0~12.0kg/s. 1Mt A/
Fe eI T LR A A R R R, B e B A O/
HE, Q=kosind, HH Q EiiE, o LBMELMIHEE, 0
ST, T K A2 S T LR R4 5
W (— AR 1.2~15 Z 00D, 4mlidas AR 10 ANMkif =
TR ff R, PLC AR TS B i = AT A FE VB IT R
5B LG IR L, A5 0 (3 4 B 1 1 K I 5 2 AN T S BIRG
W, FRZEE20.2kgls AP, 78 SEBRAE R A Uk s
2 a, B EB SRR TI0.6kgls B&KE]40.2kgls,
AR SLEE JE AR A /D T %) 0.3mm.

3.3 RAAX SR ENREIFIT

VA 0 2 A SR ] 3o 2 v T B B 5 T AT W E T
B JE AR AR5 o AL 1A E0 AT DLORAMZ DX I SO A
UK B R B A RS2, e/l e B SR 72 e BR
SRR BE R SV T2 AR R AE B O AL E S
VA K12 1B i v 11 94 0 RO AR A B LA ) ) R v
KB WA RE DL R i Jy sCE AR 5 4% e B SR kAT
W BUCAHSHON: N uKAiE 100~120L/min.

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

7 O35 60~80L/min- Wi 5 £ FE 30 =~45<, [a] BR UMtk (5§
5s Jafs 1l 2s) AJ LA il BE R £ RN T E5 T 1.5mm.
3.4 ZEHMEMLTTE

®1 BUHETZSRERRBFRSEEREER

R |, ) GEEIEE WHKR R | BEEwmE

o |FE (rfmin) .

i (kgls) (L/min) (mm)
1 750 8.5 80 2.8
2 750 10.0 100 25
3 750 115 120 2.6
4 800 8.5 100 2.2
5 800 10.0 120 1.9
6 800 11.5 80 2.1
7 850 8.5 120 2.3
8 850 10.0 80 2.4
9 850 11.5 100 25

F LR IE RIS BT 7 R & SR G T R R w2
S . MARZERTE, FEl R R85 5 PR K,
FLUCHBERHSE, WHIKE IR/ BREBFFELE B0
ML TAE B AF R b8 5 AR 2 P A 1 ) R G s B, )
FE S AL RSN — S T EE, A48 B RER
P 0 S5HE B B B S0 e 1 E B AT AR IR B A -
B, XFONEWTT DU T 2 AR R F 3T .

4 EREFEHSMEHIXERA

4.1 BREHIFIESIRA

B Rl A AR AR L T A A % B R DX B L L
ThER, AL E AL I 7E40.5% LL N M. Bk SR A R4S BT 0
MLENATE RGAEME L A BRI  F 3P R4 il
75 3 TR R G BRI R DL R RO kb 7E R
FERHLEERE S, S LN LAERGE o PR 42 il HELATL
HL UL A B T, BB E 7 038 1 DA i s ) A T
TRF AT AMs2, CRUE BRI AR P R e e . HOCHE R B
T SUBE) S B A R ARAT AUAL) B SN2 R FEE o i) 3 B b ) L2
PPN — UE R SEBR R, AR5 5 H AR E XS LA i 72,
FEA PID X HEAT BRI FE BB E, &5 A
A8 AR LD A o B I 1) 4 R v o i e
TR, RGWH BTEMERLEL, TERBIPEE S
JE LRI AR T2, A AR A 3% il FE 25r/min DA
W o T E I BRI 2 5, Rl R R R (R
22 M) 0.35mm [ 0.18mm, B4 BE R 1) —FiE 1S
FR K.

4.2 ELEERNS RIFEHREA

TE 28 J5 FEE ARSI 2 S 3 A A2 o ) i o B 58 T 42 50
B 1 LA HE ) A% B I A5 (0 H ) 4 W R 7538 75 N

19



6" VISER

TR TR - 2026 5543 41
Engineering Construction Technology.2026,4(4)

K R < JeR , AN TR A Rl <R o B o P ) < SR B R BE A
ARl B T BRI A, SOGIIEEE LA 75 B 5 2
TSRS B R I LA 1 DA R 2 R ] P — BUR
BUR A RORZE S, W 2R G0 A Bt A2 58 B R B
VAR L LAIRAN o WOGTIBEJE T =135, BB i
BT LRI, B 0.1s Gl IREEE, &

K5 N 0.05mm, I A A1 B IR xR JE R HEAT DN

TR 7 Y D JELE A T iR PN N AT AE LR I, P ik v [
WD [ 7 R T, RS T AR A S 4 8 W%
flr, WE SRS [E) /N T 50ms, AT DA K A 2 B TR F AR Ak 1
Bl RGHEHIERIL Y Z 107 2, 2 JE R ZELE 0.2~0.5mm
Z AN SR A HK LR, TSR R ZE IS 0.5mm B
[ B A e B . i e g s PID 5], &
iR 75 8] Kp=0.8, Ki=0.05, Kd=0.1, il 5 %N
BFENT 25 9F BABIRIRG . £ HKIL, EL4
Rr I DA R S i il 2 5, B JESE SR 22 R CR 1 2.4mm
FEARE] 1.7mm, &kgRigm 12 N E 5 A

4.3 iRENSFIIEERAR

PR i Pl B P Ml o ) B R Y T A A 1
Bl A RE T B0 R 1 A, TERE BT B RSN
A, A AR 5 U8 SR ARRC & SRR AL k4T
[ ERPERT, (RS ESERAITER S EAEIRITES:
SEORSCPR RN EE . B InA) A (R4 B L A SR vk A
R W7 4% ) ZR GE R 50 o 17 i J T U A AR A 00 81 Py 5 A A
IFa) Bk 1) SR 1A 15 SCHE R 1 107 B R AT

5 4518

AR B O I B B SR X SIVE R IT I 9T, FE LA
it b0 TR TR DA B B RN 38 5 AR S R EAT 23 A, R
HAR R T2 SR R il it . 25 R0, @i n 5%
T HITE 950~1050r/min Z [R] SR FH WU PR E 45 il 7
LA S B BEVE AN 2 BA E S T BT DU B SR A MR

20

A AR BE SO 2 DL B RS 72 R
BEJEAII ST R ZR, AR ol 1) AR A 0l B JE 1) 5 e B K 5
TR G R JE 8 ) M R R A S B R 1)
FLU AP 5 Y B A L, Pl A G B A 1A A
PO, X =R — AT . SRR AR AR TEZ A I R
T ) 5 90 BN O A8 TE AR 45 & 6 7510 AT DA R fR I R T
BE RS  BREBAG KA B ML BN LIS AT R BB R
(T e as SR, BT 43 1 2R G5 AT DAl B SR 340 ) ki
ZEFIME N 2mm, AR 2P IE N T4 T Skg, AL E
b bxt C BIFMER. F— B TAEFERL LA
[fl: JE TSI LESH A ENARA T 2 Fhk ik
A5 BLR G 18 F I JE FEAE B2 DU B AR %o e T e 5 2
{1 e 2 A DB R 6

(&% 3R]
AT eH0 Exm REFREERHIHT L
"E&EBEAF RN+ E%E K E&5 K K,2023,58(5):
92-96.
[2]:% & 4% 57 = ¥, 57 #& &, %7 .40Cr/Q345B W 4 B I A &
G538 FE AL 5[]\l T 08 4,2024,47(4):1-4.
BIHBER,TH IS . EFEH Q%E Incoloy82s 44 F
HEE AL L[] A R T42,2025,53(6):117-125.
E# A FEFHE (1995.06—), Hl FHFMHAZFITEAN
BESEAEL, ARBTAETRNAEDCRNAEREHR
BEARFEAT, BONNTF, BEIRF; TEF
(1998.07—), W TAZER T AFHAIRELL B
T, AR T AT RNRED LMK BIRBHREHRT
BN, BOAANTF, BB TAEF; 5 B4 (1993.12—),
BV FZTRBRVHEAFREATIREEL L, ARRET
FHMkERZMABRRBHKEARFTELE, AKX,
BE TR,

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



