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Materials Design of Bimetallic Composite Pipe Manufactured
by Centrifugal Casting Process
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( 1. China Petroleum Technology and Development Corporation, Beijing 100028, China;
2. China Nuclear Power Engineering Corporation, Beijing 100840, China )

Abstract: According to the heat balance equation, the solidification heat-transfer law and the physical properties of
metals of the inner and outer layers of the pipe, the model of the relationship between melting point difference of inner and
outer metals and the thickness ratio of fusion layer of the bimetallic composite pipe is established. It is reveals via the
relationship formula and the relationship curve that the melting point difference AT to the fusion layer thickness ratio Ad/d,
is proportional, and that along with the Ad,/d, (from 0.02% to 0.20% ) gradually increases, the maximum allowed value

of the AT is also increases gradually. When the maximum thickness ratio of the fusion layer gets up to 0.20%, the allowable

range of AT of component metals can be obtained from the above mentioned relationship formula.

Key words: bimetallic composite pipe; centrifugal casting; material selection design

1 WeREeEFEATERTR

MR EE MmN SNREEA R,
M. ANEMRHINERE, AT EMM SRS,
M2 — E R R . S S A BN
DA 7= T2 A (R B 0 0e s . ABE gt
), AR PR i B RE (LR AR AT AR
| BEFTEGE )T ZVERE (R BB | S
TR B E TR

KRB ORE TSNS REEE, SRR

XVEEMW(1977-), B, L4, SR TEIF, EENEH
W4 R EAEN RS BRI & L5 A 585
BAERIRIE TR,

STEEL PIPE Feb. 2023, Vol. 52, No. 1

PEASERL, ZRUBERCAIMER, JTR4GsidEm .
T (4 U P S5 TR JE TR B T 1
TUREVESEH I SNAUA RS, I TR 4% i 5 1] BRE [
HEAT S BEEE, ANZE G A BE S N R A RTA,
P LG FI ANR N R TEEE SN e R R FE . T
A IR ANE], SNE AR IR R
AW, FiEt NNz R E AR BAR BT
F AR Tl = 114 PR A ML RE Y R R A SN = B TR K
ROTARDG) L IR P b < i ) s ANREAR 22 3
A 2= A QR PRI EREG . OIMNZ SR SN
FRZ, SEiiRmig, kAENZ; QNZEER
W ANZR RS, S A Ak B R R i
K, BUERSE, YEREARFEEOR, BaidE s &

W OB 202342 H 52BN 1)



50 BAZH

HIATH7

2 EMIZITHFER 5 HAR

WZEREEAER)G, SCREINZEEK
ERES, FEERERE - EHRENEE R A E
1%, SNEEBIEN GG Rk H 5 AR
BZORAS, 2SI, AR T [ ) 2
SEAR(D .

Qni=0sm (1)
K Quue —— WES B, kI;

Quy — INZEIEWHE, k.
B e B AR, AT Qi 1 QR -
Quic=cupuvys (T=To) 40y AH i poc vy (Toi= T )

(2)
Qsnm=c, P4 (To=To)+s Ady AH,,,, (3)
A cun cn WIZ BB . BT,
kJ/ (kg+C) 5
pu —— NEEBIIBASEE, kg/m’;

p. —— WEESBHIFEEER, ke/m’;
vy —— WEERNER, m’;
T, —— WE4EB MG IR (— A L
50 CEF) ., C;
T T —— WL INZETEBIE LS, C;
AH,, W= 4B R BEETER, k)/kg;
¢, — HNZEIBMES I, k) (kg C) ;
p. —— INZEIE I EEHE, kg/m’;
SMEETBIIA, m';
Ady, SNZEREIFZREE, mm;
s HMNZATRHNRTE T, m?;
T, —— WZRERSNZE&RRE, C;
AH,, — SNZEHIBERTER, kikg.
&k, INZEEMBE R, NIZE IS
T = TANZEIR T, FHHNINZEIRIE N ZER
AT=T,,~T,. WAHNEEE, WNINZEEH . BESET
B LA, BREASE, B ca~cn. pu=~puo TE
EREE AT, WREEHCE R, HaR(2)~
GRAA (D) EEHEA] 15
AT:Sd?l‘ AH, (%)_’_
CusPrs Uy dy
(P V5 Toy=C P05 To=50C  po vy —vy AH, ) (4)
CusPrs Uy
WO NINZETRIIE S22 AT 5966
R Ady 1dy )RR BT F—RI 480

(2

STEEL PIPE Feb. 2023, Vol. 52, No. 1

P . W AT MEMZEAR, HILBE N
HMNZ BRI | B AT IVE S DL
MBI, S SR — M, Wk 1. 78
Priebe s . SNEM B AR R MBS E T,
BB ZHUERA LK) R3] AT 515 RIRE
FC Ady Jdy (dy=30 mm) i RAASE R (5)~(6)FI5E
Fihg, WK 1R,

x1 HATEREYIBIERE

P MR WA PO BRI AH/
(g-em™) C (kJ-kg™-C")  (kJ-kg™)
AN 7.85 1 460 0.49 310
M 7.86 1 450 0.51 286
BG4S 8.43 1 410 0.44 278
80
75+
)
S 70
<
651 /
60 1 1

1 1 1
0.02 006 010 014 0.18 0.2
(Ady *d,") 1%
—o— RERAN/IAN — —— BRI AR/ AN

B1 RIERBAEATSREREEEL

Adyldy B R B B2
AT=42.76(Ad9|\/d9|\ )+6978 (5)
AT=41 56(Ad9|/d9| )+6083 (6)

NG RGNS, A (6) Wi
BEMWAE

MAR(5)~(6)FIE 1 n] WA H, WIMEE
VR 22 AT 5 Ady ldyOEH, BIFEE GG ZRE
(0.029%~0.20% ) 3, NHMZ 48 105 s 25 iR
WK, WS SV E I A2 R Y
FRAEDRAE .

2E ARk, it AR (4) AT E A F ST

EEEREBAS, NI HERAE N G e ik
TR Sy it
3 4 i

MR- BITRE . BERPRAARNINZ &8
MPEERE, @ TR EMINERIRAE R ES
GREYEE AP L Ei A P W  PREN ik ]



BARR 51

H, WSR2 AT 5955 REE L Ady dy I H,
W2 Ady /dy (0.029%~0.20% )BT S, AT (4 foi4
BRMERZEE R, TEEAERE KR 0.20%
T, B FARXRRATR AT R R
M2

4 BEICHk

(1] Bds, Ik, AR, & RS HERE T S A
54N 8y FHAS IR BRI [T]. Lig4)E, 2007, 29
(3): 19-23

[2] B9V, 4 mEERH R [M]. dbat. FULB T Rk,
2021.

[3] 580k, T5. B0 = m i SLR RN Tl sl
RN B[], B, 2004, 33(6): 40-43

(4] SRUIME, ZEEMH, Pharil, 5. BOEmN—= %%
B BB GE L 2RI W, 2008, 37(1): 38-
41,

[5] 7, ZBEE. e RBEREERZEPRNH]. 88,
2000, 29(1): 34-36.

(6] Z= R, ZBRF, WEHR, & —MIWOIFLHHR

AP AP AP D P

O LHIER

WEBEARE]. W&, 2009, 38(4): 22-24.

[7] XUEEAM. X60/2205 W4 & &2 &% M i il % T 205
[1]. 895, 2012, 41(4): 23-27

(8] BEHME, XUk, TR, % W&REE &AM
SEBERE(J]. ANAE, 2013, 42(1): 11-16; 2013, 42(2):
6-11.

(9] DifEse, xakes, R, % WEBEGE Rk
BOEEIR AT S RIGIHHE ] W, 2013, 42(5):
26-30.

[10] Hmee, XPE, LEEM, & NEREsEEAT
SRR, M, 2014, 43(2): 11-15.

[11] HEPE. BERE &ENET A= T 2], 8, 2014,
43(2) : 36-40.

[12] MHEH, SUBE, AW, 55 BoBENERE s
AR L )] WA, 2014, 43(1): 72-77
[13] f/NAR, ZEickl, RREAfE, 55 e REAE N EE
I R B F——R G &R A W], e,

2015, 44(6): 10-14.

O HW: 2021-12-22; &2 HIY: 2022-01-10)

R A R A A A A A A A A A R A A A A A A A A A A A A A A A A A A

—MINE AR IETERTANIE B 2 R REIRAY

ANTET —FPaE IR YRR AL B [ 3 RSB, B FARE I THOAR SR, . — SRyl 8 a4,
B SR SN G 26T BN T— S Wit MURT; S Ml S — S Mt Vs a s, BRI T —5
LS SRR BB R T SRR AL AT . IR T B PGS B A A B LT TR TR B 5 o
B, Rf—ZM AR5 S RBE TR, $5 TRRuE LR, R ME AR I RRMTZE., (RIS
CN202010985868.7 /AJF5: CN112141945A HiEH: 2020.09.18 AJFH: 2020.12.29 HiFA: HINE DEREHR AL R

A

—FhiRE REE RS

B2 FREE

NTET —FPaes e AT PR R A VE VR, B T RAF MRS ARG, WEARIRNRA T, R’ LR EaE
TR, PRAT A BEA S, a5 RO TVES Y RE | TG PN BE R 0 — M B - B0 R, 2 B A R XA, R WU
B TRTHR P BE | RS P B A — 0 P Y TF I A XEL, SR — AR A AR, e Al 34T Sl e B A AT
PR AT AR ST A — St R A B, I WV B S AR I — MR A S S . IR Bt s . (R (8, mr
FH T T i s SR o D AT R B S8 BN I RE RS TS AR AR . (LRI WS . CN202021889799.1 AFF
. CN212240484U HIFEH = 2020.09.02 AJFH: 2020.12.29 HiEA: FRM ARG EARRMSL A BR A F)

XMW A O P ) 2 XU i S G e M 15

(Zuih)

W OB 202342 H H2EH 1Y)



