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Correction of Flow Stress Curve and Microstructure Evolution of Semi-solid

CuSn10P1 Alloy under Mesothermal Compression
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Abstract: The uniaxial compression deformation behavior of semi-solid CuSn10P1 alloy at medium temperature
was investigated. The influence of temperature rise effect on the stress-strain curve of the alloy at 350 °C and 410
°C and strain rates of 0.1~10 s ~' was analyzed. The true stress-strain curve was established after the temperature
correction of the experimental data. The results reveal that the temperature rise effect has a significant effect on
the flow stress in condition of high strain rate deformation. The strain distribution simulation and microstructure
evolution observation were carried out on the deformation behavior of the alloy at 350 C and strain rate of 10 s~ ',
During the compression deformation, the central region of the specimen is the most deformable and a large num-
ber of deformation twins are generated in the grain, of which the number is increased significantly with the in-
crease of strain.
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Fig.4 The true stress-strain curves of semi-solid CuSn10P1 alloy at different strain rates and its modification

RO A E I R AT IR K R 2 b
23 BEEUERSHH

&5 43 5 2k [E 2 CuSnl0P1 &4 1 350 C L 48
AN 10 s R TE FE BE B Y 0 AR A3 A = B AT L
eI v L AN AGY Y 1 N RPN R W 1 Ry A v
i 2 70 T R B ) 38 e Ak 7 AR R A R K R

(b)) AFEe=0.2

() AmE e=0.3
B 5 F¥E& CuSnlOPl &2 40 E 7 R R LIRS W6 8 EHH = E

The strain distribution nephogram of semi-solid CuSn10P1 alloy under compression deformation to different degrees

() ABE e=0.1

Fig.5

J5 1) B — HAS TSR B R Wil e 21 20 B2 A A6 328 2 0
VESIArS R

(a) e=0 (b) e=0.3

T
-
| —

() LB Ee=0.4

f14 L -5 S AL A A T 2o A e A R /DN D A
DX i 3 I A 0 W DX T AR ] S A R — LA
TE o BRI 7 3 55 A S B 0 D MEARTE IX L AR R A T
W DX 5 d5 5 AR TR X 2 18] oy 380 2800, ¥ A2 ] IX 4
GUE AT 1 A v B VI AR i 0 5 AR B X A
QU AR s A8 v 32 B 52 B o B H AR A o B2

It
o T— 1 0.766
0.575
' 0.383
I 0.192
[ | — - = [ 0

(e) ABE e=0.5 (D ABEe=0.6

24 RTHALWERLRSH
&6 A1 7y 2 [E 25 CuSnlOPL &

4 1A 7E 350

e, N )

(d) ¢e=0.6
A6 FEZLCuSnlOPl 444 350 °C.10s "EBEHTARREE FToT6) 2 HMR
Fig.6 Microstructure of semi-solid CuSn10P1 alloy deformed at 350 °C for 10 s™' under different strains

(c) e=0.4

1531



R b 85 MO 05 B

2021 458 41 B 12

(a) B 6a 7 IERHK

B 7

Fig.7 Microstructure of semi-solid CuSnl0P1 alloy deformed at 350 °C for 10 s™' under different strains (enlarge)

CL10 s PR BN AR R Y AR A AL A, RAETE
I it R A 3 BROIR 25 4 L R T R e AR e 2 5 >
LWL Ny 0.3 I dir S BRES A8 o b T s 4 AR B i e

(b) B 6b FEL KK

o =]

B RS TE ity 52 BT 7 2 28 2 2, 28 74T 1) ok A
P MBI AR N 0.4 I, 28 i AL 3 AR 5 08 KO 7= A B8 X
2R s LR N 0.6 B SR EE AR IE i - 454 L AR
it LT A L RO 7 A R S XA R . i TR ATE
R R B L B A DA S0 RORE A 2R R
WY 8 3 0 5 7 RS S, WA A e AR T 7 A R T AR IE
2 AR IR K AR o ARSI A A 2R i B R R R
St 5T O AR 2 AR A 52 s AL AR T A AR i A o
1o B (1 2R T B 05 AT RO AL A R L
TR XE L 1 20 5 B ik B AN S [ A R v

3 % #®

(D28 25 CuSnl0P1 & 4 16 il 1 4 72 JE o 72 o
T AE N ) A2 U T RN R 0 A — € B AR TR AR T iR T
S8 it 0774 A 3R A T g I R A R A R SR
PF R ASTE & il T 2800 R AL I 5 W 3

(2) th N AE 75 [ AT R B ) TR 4 CuSnlOPL 4 4 i
FEP R b0 XSO0 d 5 A2 T X die 5y A8 T DX T B
AR T AR TR IO A A R T 4K

(3) [t 1o 742 75 B2 11 8 0 it oA el 30 BODR 2 21 s <
ARG AL S i oRE A 7 A K AR TR 28 » i B A8 A Y 3
T s KL P 22 f B5CEE B

£ % X W

TURHAN H. Adhesive wear resistance of Cu-Sn-Zn-Pb bronze
with additions of Fe, Mn and P[]J]. Materials Letters, 2005, 59
(12): 1 463-1 469.

FIGUEIREDO J C D, LINS V D C. DE B V M. Surface character-
ization of a corroded bronze-leaded alloy in a salt spray cabinet[ ]].
Applied Surface Science, 2007, 253(17); 7 104-7 107.

SRR R, AR BT, R E R 2R H SR oL
Fidh 5 A a4, 2018, 38(6): 642-645.

WALSH F C, LOWC T J. A review of developments in the electro-

(1]

(2]

(3]

[4]
1532

(c) B 6c HHELKK
¥ B & CuSnlOP1 44 £ 350 C.10s ' %

(5]

(6]

(7]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

() B 6d FiEH K
WEMHMTARALETHALRAKE

deposition of tin[ J]. Surface &. Coatings Technology, 2016, 288:
79-94.
FuRTAUER S, LI D, CUPID D, et al. The Cu-Sn phase diagram,
Part 1: New experimental results[]]. Intermetallics, 2013, 34:
142-147.
SATOVIC D, DESNICA V, FAZINIC S, et al. Studies of bronze
corrosion phenomena by EBS and complementary techniques[ ] ].
Nuclear Instruments and Methods in Physics Research Section,
2019, B461. 154-158.
SCUDINO S, UNTERDOERFER C. PRASHANTH K, et al. Ad-
ditive manufacturing of Cu-10Sn bronze [ ] ]. Materials Letters,
2015, 156(10): 202-204.

HUIJ. FENG Z X, FAN W X, et al. Microstructures and mechan-
ical properties of Cu-Sn alloy subjected to elevated-temperature
heat deformation[ ]J]. Materials Research Express, 2018,5(4):
046 511.
WANG Q P, ZHOU R F, LI Y K, et al. Characteristics of dynam-
ic recrystallization in semi-solid CuSn10P1 alloy during hot deform-
ation[ ] ]. Materials Characterization, 2019, 159: 109 996.

25 B LT AR . B K. Inconel 718 & 4 42 78 il 28 & IF R 3
TEIO].#4A 48, 2020, 44(6): 585-596.

¥ T AR, E R I A5 R R IR XU IE 19 Maraging250
WERASTEAT g K B m T L) ] 4 e # b B, 2021, 46(5): 111-
117.

LIY K, LI L, GENG B Y, et al. Microstructure characteristics
and strengthening mechanism of semisolid CuSn10P1 alloys-Sci-
enceDirect[ ] ]. Materials Characterization, 2021,172: 1-11.
ROEBUCK B, LORD J D, BROOKS M, et al. Measurement of
flow stress in hot axisymmetric compression tests[ ] ]. Mater.
High Temp., 2006, 23(2). 59-83.

AR A QL SRR BB R 80 2 G R R B S [ DL 7 g 3% FH -
T B R A, 2009,

XN i kA . 5 AF L1410 & 5 B # R T A7 W 5E [ .
S TR 42,2018, 23(2) ; 115-120.

TR BTN N IE AR AR 4 I A B ) 2R 08 E ik [ R
MT.TZ, 2012, 4117 12-15.

fry s, A8 L e SCHIL 5083 47 A 4 1 i L PR 4 AR TEAT R LT ] #um
T.T.Z . 2019, 48(17). 23-26.

YANG C, SONG N, LIAO X Z, et al. Structural evolutions of
metallic materials processed by severe plastic deformation[ J]. Ma-

terials Science and Engineering, 2018, R133: 1-59.

(43 X RIE)



