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Table 1  Tensile mechanical properties of specimens
. Elastic Tensile .
Specimen modulus/GPa  strength/MPa Elongation/%
T1 275.93 442.79 3.86
T2 300.27 536.69 4.51
T3 304.57 560.63 5.19
T4 317.47 542.58 6.01
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Fig.2  Uniaxial cyclic loading/unloading stress-strain curve of

specimen T3

E=¢g,+e +&, (D
K, ey WARABYWAZTE, e WITERIEAEE, e N
e e MR ARTE (AR WA R ) 24T b, 2
W I AR TE A A S s, ARSE R A AN ST D .

PILLRFE T3 w AR —FE 488 30 A 41, 3]
A ()T &AL TE & 1R SR 2 T 1 AN A
R RE A A TN AR 2.25%4b 195 14 J 1, = T 3.

nLLE R, ML (il DAY S nE il
g (Fril A—D) ¥NAEL M, HAESG . HEIrA
ISR TE & AL D AN RS AARR (RIRL C) FRoE,
TEARBIT Sy 2.25%. HIEE A S5EK, s A BEAAFRE H
358 B IR AR K A BB TE 6, EAREGI
2% TORAFIRFEAE A W B ml 52 e—, 4 AC Bt DB
v A M 2, HRPRE T3 AR SRR A
304.57 GPa (L3 1), Kotk n| R & e H BC BLER,
TEARBIR R 0.166%: MR TE R & e ds B I

600

- e J
D

500+ | Inelastic | Elastic recovery
| recovery 1

Stress/MPa
W
S

2.0 2.1 22 2.3 24
Strain/%

B3 ABE T3 X T 2.25% Tl I 2% () 30 4/ n 4% i 2
Fig.3  Unloading/loading curve of specimen T3 at the prestrain

of 2.25%



* 3956 -

G E AL

%48 3

Lotk gy, B AB B ARSI 0.084%.

I B A BV S ASBIE 5T 1 S DN A v i B AR T
Sy E RN (monotonic loading) i
5 (ARRIE WK 2 P ek ev e 0
ERTITH eie gy, DRI GV 0T AR TEREAT VRN B 937
3.2 HBEFMNHKFHIIEEMEREE

Z AR SNE R B AR 6 KB, DLH 50Kk A
IAVEARTE e, MO R RO B — iy Bk, R
PEMI AR TE AT EAYE TR, EEA K AN,
Ak [ 52 A8 T AR 3 A0 A R AR YEAR T . R 3.1 15
ASTERT 73 J7i%, 2T 4 MR 80 22 ) K
PR AEFAYE R 6 MUK AIBYEARTE €, B35, 43 I AL
MARRRZ Y, RURTE 4.

ST RKE e 5 e, BUHE RUIORIRPEFRATT IR, —
O HOE TR LA G, WRIE R

Ing, =lna+bng, (2)
{F, av b IEIAE KL

FEN

&, = as, (3)

B eie 5 e MAFAERERBOCR . RO MIMNE L Rt e
T 4, &EHARE R ELE 0.995~0.999 i,
3.3 HHZEIFFMNAHKFRIIEEMERE

EWEHT el e, EHBE TN I K (I 3

(=]
—_
=)}

H A BD KA THEMREBCR, AR R
(N 7K, ) 38 R 06 3R S B RE T 2

WAELL T3 B, BHEIEEERENT a5 ¢
FIPEEL . S 3 7R B I E 355 250 MPa, RI#TEIZE,
24 DA 3R i Q, i AL Q MK HEZ N 250 MPa #Hii
SEAH LR . XN AU AR T 4 8 D7V SE A TR s RN R
Q AT I AR AT A A D AR, BIEEZ DC 28
Bk i C IABFRAE xc—XT E1 82k DA LRI A, )
AT IS AT T I . N KO R gk AV AR
T &, 55 T80 S5 H 2% 15 B 3 2k DA A i Q IR AL bR AR
xqr JUARFAPE I E AR TE e BIESE T xc—xq—(op—0Q)/E,
o~ oo D Q WM JIE, E MR . )
T3 Frf 3t 26 AN 5 1 E1 2 2 250 MPa W 77 K P 148 B
HEAT 3R, 13 803% 26 ) eien &, Bl . ZEE BRIV ALE
K B R 4k B g, AR IR 250 MPa V.
TG, A 4 % AR E 2 A RN 1K
PGB F N K (s, 25, 50, 75, 100,
125, 150, 175 MPa %§) AT [RIFER) TAE, JFAE S T,
T2, T4 &Hfo TRGED N EIRFE &N IJKFT g
5 e, B4 &2 71.

BATEIN, Ineie 5 Ine, FIE 2 0] 2 1 O RAK SR B
N CUHXHREN Y Ty K, X —REAE T B D .
AL, T EERAEFN KR e 5 oepy SHEHK

® Measurement
——Fit

ie

(=)

—

[\S)
T

e
(=]
=3

570052495 "

e

(e}

X
T

Inelastic Recovery Strain, & /%

v Measurement b
Fit

0.16

012

03732
008k 5,=006727z,

0.04

0.00 — SEE— 0.00 .
o 1 2 3 4 5 o 1 2 3 4 5 6
52 0.16 | ] Measurement 0.16k A Measurement d
W Fit Fit
&
Zon . 0.12}
A v .
b 0.3719
> = e £=0.07425¢
Z 0.08 £,=006731 " 0.08k 3 A
o]
m A
E
[}
= 0.00 0.00

2 3 4 5
Plastic Strain, €, 1%

S
—

0 1 2 3 4 5 6
Plastic Strain, €, 1%

B4 S DR Al i o] 5 0 A 5 T4 17 A8 ) 55 AR
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Mathematical Characteristics of Macroscopic Inelastic Recovery
of Polycrystalline Beryllium at Room Temperature

He Lijun', Fang Hui', Li Meisui’, Ma Hongchang', Chen Lei', Zhang Jiankang®, Xu Demei’, Zhong Jingming®
(1. Ningxia Key Laboratory of Photovoltaic Materials, Ningxia University, Yinchuan 750021, China)
(2. State Key Laboratory of Special Rare Metal Materials, Northwest Metal Materials Research Institute, Shizuishan 753000, China)

Abstract: With the uniaxial cyclic loading/unloading test at room temperature, the data of the plastic deformation, elastic recovery
deformation and inelastic recovery deformation of polycrystalline beryllium samples with different elongation were obtained.
Investigation on mathematical characteristics of the inelastic recovery was carried out, and corresponding expression functions were
obtained. The results indicate that after completely unloading, the relationship between inelastic recovery strain and plastic strain of
beryllium can be described by the power function; even being incomplete unloading, their relationship can also be described by the power
function; all the two function parameters are related to the unloading stress level in analytic form with the square polynomials, and the
linear correlativity is presented between the two parameters; in the same unloading cycle, the relationship between inelastic recovery
strain and plastic strain can be described by the square polynomials, and at least two function parameters show the universal mathematical
characteristics beyond specific samples; the modulus of elasticity (also maybe the elongation) is closely relevant to trends of change of all
mathematical model parameters.

Key words: polycrystalline beryllium; cyclic loading/unloading; inelastic recovery; power function
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