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. R TG4 T C70250 A 4L T AN 303 T2, XLk €70250 & &Rk k4L
PELAIT RELAA LN RS B A AR S S ERE, AT SR 5K KA R W Re s m . 45 1
FH . I A C70250 4541 E R BL, INBCHT M M I CRE A5 4 R B ER 1 4%~5%. XRD A iR
C70250 B H55E 2 MELITIR, £E 575~725 CZ il 1 h, HrBAHLA Ni,Si A SIS L 5L N5 I
(900150)~725 C2[a], FHFEAAHHEEAR/NT 2.5 Cls; FEEALFRHIE J(9004+50) T 1~3 h; KR L E N 400~
450 'C. 4~6h, Z L4 C70250 AePUAIREA/NT 644 MPa, HIFH IACS 5 40%, (HKHA 8%.
KR C70250 &4 AL I

RESES: TG 146.1 XHERARIRED: A

Effects of hot rolling process on mechanical and
electrical properties of C70250 alloy

LI Hua-qing"?, TANG Yu-giong', WANG Ming-pu’

(1. Suzhou Institute for Nonferrous Metals, Suzhou 215026, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Hot rolling, solid solution and ageing treatment of C70250 alloy were investigated by mimicking the
commercial process. The mechanical and electrical properties of C70250 alloy were analyzed under hot rolling state,
aging after hot rolling and aging after cold rolling following hot rolling. The effects of quenching and cooling by
radiation on the mechanical properties were also investigated. The results show that aging precipitation is the primary
strengthening method for the C70250 alloy. The plastic working prior to the aging process improves the tensile strength
by 4%—5%. The hot working temperature should be controlled between (900%50) C and 725 C and followed with
on-line quenching. The cooling velocity of hot rolling plate is equal to or higher than 2.5 ‘C/s. XRD analysis results
show that the main precipitation phase is Ni,Si after C70250 alloy is hot rolled and kept at 575-725 ‘C for 1 h. The
preferable off-line treatment process is heated at (900+50) ‘C for 1-3 h. The suitable aging process is 400—450 C for
about 4—6 h. The tensile strength, electrical conductivity (IACS) and elongation of the treated alloy are larger than 644
MPa, 40% and 8%, respectively.
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FRBETT, A AT S R G AR s AR ) T2
PENRT o X Cu-Ni-Si 5 IR T 2R e 27
PEREAN LA LU P, IR Cu-Ni-Si &4
FU LA AP AERE R BB AT Ty 1 LSO T T i 4
B0 [ py 8 i T A B TR AR T T AR
W, ISR BET Cu-Ni-Si & &G =A™=, JF
AR Z 2R AE, HM R SUE A A T,
U, T N AR % S P A B RE D
ARIAEB B T 20, W5 T C70250
BB AL LI R LA LI A T
SRE T 2A 5 R ERE, IR E 1% B
LN ROCHE T Z2HL Dol A e i S i dla

1 SCI§

SR C70250 A4 akibbe, #EER
~ER: 180 mm X 75 mm X 1000 mm. TS SR A
Ni 2.2%~4.2%, Si 0.25%~1.2%(Fi&E 5. s
(900150) CLR¥ 1~3 hJi5, #ELAF 2 E 6 mm FIHOA,
RELBA 53 390 SR 25 R K VA 110 4 P R4 1175 5
1R BN EUNCIA TV 4L, A TE 5 80%, Bl 5 EAT I 4%
ARFE, B ELIE 300~600 C, RISy 4~6 h, W
HA2prEfe 5 S RS, PSRN T 28500 &
SPEREMIE . O T e ALY, B C70250
B AE(900 4 50) CHRIE 1~3 h G oK, JEAT I H A3,
IR G AL K AL B AAEAE 500~850 °C IR K (I
AU TA] 30 min~1 h), FFUHT HHAH BEAR KL A2 A
s

PRAZTEAE 500 mm PUAR AT A FLHL EHEAT, 4L
NS R d200 mm X 550 mm. N 070 S R AT
PR £S5 Co BRI A AT RS . R
D/max 2200 PC B X S Ze AT i SO & e A AHEA T 7
Bro HLBH(H )] 2Y 9987 RUA i Wi i+,
HIRZEANT 20 pQ, HFFREFERH 3 mmX 200
mm. 5417125 ERER A CSS—44100 247 RER KL
& . AU EEK ] NIKON Epiphot 200 18] ' X 4411
BB, SHRAFELRIEE . gBs . Pt s H R — 5
AR ko

2 ER50H

2.1 C70250 &&#FL TZiK
il iy TokAb A r=rh, s AL T IR

T HF st 9~13 1Bk, WEHEE H 170~300 mm 73
HEE(17+12) mm. FLH1 R HORLE A% 55 50 5
RIGEIE K TR S BRI L i
FREVRNE SR B, Al e AL G, 7 A
LIS K T UOE R DAL

SRR AR P I R R A T AR v L T O S R s T
L 7% 5y 3 et et A A DA O e S B s A, 39
SIRIHE, AT R RS SRR KO,
DRI FF Lt AN B v o B 45 IR W], CT70250 &4
T H P ELIRE A (9004+50) C, SZprfp e fE i 2
AR s P} A T R~ A A PRI 3 T 5 4 O 1 1
H A AELRLERAC, A0 3 BRI R LU
B, XTG4, WSS BRI 0hT HY s Ak
Bo C70250 A4 AE(900£50) CARIR 1~3 h Ja/KEE,
SRJGTE 500~850 °C IR K, KH X ST AR T
HAH

X1 YA E A XRD P Hr g 4. 750 C
5725 CHAEEARFE XRD Wi 1 Frs. ik
JEAR/NT 750 CRIARKT 550 CHE, AAM H 42 1)
AW

£1 A& XRD YA HTLE R
Table 1 XRD phase results of alloys

Alloy No. Aging process Phase
1 750 C,1h a-Cu
2 725 C,1h a-Cu, Ni,Si
3 700 C,1h a-Cu, Ni,Si
4 675 C,1h a-Cu, Ni,Si
5 650 C,1h a-Cu, Ni,Si
6 625 C,1h a-Cu, Cu,Si, Ni,Si
7 600 C,1h a-Cu, Ni;Si
8 575 C,1h a-Cu, Ni,Si
9 550 C,1h a-Cu
2 XRD YAHKLIN A IR, C70250 & & R ELARIATE

750 CAab-FHEAMEEELE 1 ME 1(a), &4ICET
A TR AT T R 725 CHE, A4
RIS R &9, HTH S NiSi(& 1
1(b)); 7E 575~725 “Cilih B [ N ORAL 30 min~1 h,
TF] NipSi LA 55 e NisSi Al CuoSi ZEAHMT Y 24
JEART 550 CH, &ahARKEI Ni,Si S0 A, 4
M E B TAT IS A E, B th AR SRR /D,

2 iRl C70250 A& A RFRELE
KASTIORAZ . I 2 ar s, T LOS R 515
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Fig.1 XRD patterns of C70250 alloy after aged at 750 ‘C
and 725 C

@)

B2 C70250 #4554 @ML(900+50) C, 1~3 h %
BO)WFHHLR

Fig.2 Microstructures of C70250 alloy of as cast state(a) and
solid solution treated at (900%50) ‘C for 1-3 h(b)

Hi [ — UM HAHOL K] 2(2))s £32(900450) C. 1~3 h
[ 95 A B, — BT R T R N A 4 A (L
2(b)). EAHAZIMEERN, I C70250 &4 0564
FIOIRAS, RIMT(900£50) C ol LAE A TFALIELE . ik
IR, IR BETE I EL, A SRR TR S,
RO R, BRI LR

PELEE AN, - S SR 2R 9 K b FE AT A
FHREASITORMEEAR . UHRELERB 2N, %
FLEREEH Sk, RIS XRD RELEH, HEET
725 CHF, &4 IHHEIL NSt & ERLEY,
R FLIR FEAN AR T 725 °Co ARYESZPR Lo, &%
N BRI HIAE 725~750 C 2 H].
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Fig.3 Changing curves of mechanical properties(a) and
electrical conductivity(b) of rolled C70250 alloy with aging

temperature
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MK 3 aFHH, C70250 & 40 I SO N
400~450 ‘C(W.IE 3(a)); &by i 0l B
IEARSEE, JEAE 450~500 “C DX [a] Y psdiss n; i SR
FE(500+25) CikFGME. H%ERGSMLiatEbE
Jic, AR IR B A AE (4501 50) "C LRI 4~6 ho It
R N AP N 670~720 MPa, H 52 (IACS)
H40%, KRR 8%~10%.

Cu-Ni-Si A &2 T A & 4, il
BT HAT ARG G T Be A R s . 50 45
KW SHELGER TR, LG EAEL K]
DLIK BIBLLF IR I RO, AR T I 80d AR AT HAH R
ASPRECOM AT, TR AR £E G PERE .

K 4 s AR E 2R C70250 &4 idihs
M. HE 4 nE, WP S G Sl
B LA T A . S T ORE LA EE R ) FL
B BE B R, kil 20 ol e v h A KV
PRIA R, o R 108 30 1 2 FAELROM
FEAS R ASRA L, BIRRFEEEAE 2 min M 600
CIRER] 300 Cs KA IFEIRIAE L2020 ELA
BRI EIK, WIRAKIRICT 20 °C, BUARR
JELE 20 s 9T 600 “C R[] 300 C.

800 I Dry quenching
Il Water cooling
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=
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j§ 400 ¢
2
E
= 200
0
A B C D E

Processing technique
B4 AFEMLLIET C70250 & 44
Fig.4  Tensile strengths of C70250 alloy under various

processing techniques: A—Hot rolling; B—Hot rolling+450 C,

4 h; C—Hot rolling+cold rolling+440°C, 4h; D—Hot rolling+
cold rolling+450 C, 4 h; E—Hot rolling+cold rolling+480 C,
4h

R LRI AL B I FEL K YA BR A B FEE AR L 2
AT, RS, KA B (58 0
AR TIOLE 4). 1K 2 HF7KA KO HIEE N
15 Cls, BAAR(HRAHNMRHEREEQ2.5 C/s)H K,
5 T ARLE EE R SR AS KT S B A T LR
IR RO AV 2 AR rh i 43 36 AR P AT, 199

(RT3 SO O SR BE A i T oKV b o I
AT, BEAG SR AHBT PRI T i B I R
[ E R T, HH T /KA IR TR B R, T sl
JIR, AR EC A SR T EARA AR, B
RO o B . TiAh, AR R S AR
RGO, S O R, R A AR (5
JEWEAR T KA 1 o

A KA RE T A S Wb gh & (L
Kl 4), AFARTZIN TR EE C70250 &6y
FERCMAN K. £ 450 CIRALER S, 2350 5 KA #EL
BRIR P hr o 43 R 37.6% A1 53.5%, FHHIFRL
Frih & C70250 &4 Bl T Bt MELIRE A FL+
IS 2k B Ae A LA B A T R AL B ) by it P A v
6%, FWIEAPEAR TEFERE X C70250 & 42 Ji2 1k
RESCIRAT PR 4) C70250 & MR IR AR A 4L R
AT 2, AR 2.5°C/s #E % 15°C/s i1,
FERBR B = 4%~5%, BIRIECIRAS, C70250 A4
ST 1 644 MPa 42755 678 MPa, W HCIR S 4
J£ 1 695 MPa #2781 720 MPa. 45 5% W], 24T
KT 750 CHERIRA FEEA/NT 2.5 C/s I,
] LA ) FE AL ) i A R

3 #ig

1) C70250 & 4 AELI I LIELE 2 (900£50) C,
LELIRTE N AT 750 °C, GRS IS B AN
F 2.5 Clso

2) WFEHT R C70250 &4 Z stk T B, n
TR, TSE A AR TR AL C70250 & 4x
N 235 Ak B I (470 oz o B L R 84 W Tk AR A A 4
M4 6%; ELIRIRA HIE AL H 2.5 C/s #2215
Cls I, HamBEHE S 4%~5%.

3) C70250 &< FEAL I 2% T 2102 (450 +50) C IR
i 4~6h, MRS T EERPThsREA /N T 644 MPa,
HL 3R (IACS)H 40%, fHKZEN 8%,
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