International Journal of Mechanics Research J72£WJF 5%, 2021, 10(4), 285-293 Hans )0
Published Online December 2021 in Hans. http://www.hanspub.org/journal/ijm
https://doi.org/10.12677/ijm.2021.104028

A EZEm A EEXE A/ \EFPt 1 F 1 EERY
2

Rt 3
ISTPN 1L T T

ks HEA: 2021411 H15H; SEHHEB: 2021412 H17H; KA HEY: 2021412 A31H

R

ASCRE S FI %S E, BT ARZEFEFEES 10 nmA20 nmER A /\HE MR PR R RGER .
ACHFFL 7 0.67 nm+ 1.55 nm. 2.43 nm. 3.31 nm. 4.19 nmZ=} F A EAE10 nmAN20 nm SR hraid
PR A2 e A TN . BFFES BER B, 7E10 nm R F120 nm Sk H IS HEE — PN RIRZE S S EE,
5 H41.55 nmf12.43 nm, FERFHSEERE, RN KL RTINS =L HIHIREL,
P& HIEER SRR BHRTARERETEK.

XA

SFRNE, TS, gRkER, BUETR

Effect of Different Twin Boundary
Spacing on the Mechanical Properties
of Truncated Octahedral Pt

Zehao Yang

School of Science, Chang’an University, Xi’an Shaanxi

Received: Nov. 15th, 2021; accepted: Dec. 17”’, 2021; published: Dec. 31“, 2021

Abstract

In this paper, molecular dynamics method is used to study the strengthening effect of different
twin boundary spacing on 10 nm and 20 nm truncated octahedral Pt grains. This paper studies the
mechanical properties and deformation mechanisms of the 0.67 nm, 1.55 nm, 2.43 nm, 3.31 nm,
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4.19 nm twin boundary spacing during the 10 nm and 20 nm grain stretching process. The re-
search results show that there is an optimal twin boundary spacing in both 10 nm grains and 20
nm grains, 1.55 nm and 2.43 nm, respectively, which have the best mechanical properties. At the
same time, it is found that deformation mechanisms occur before and after the critical twin boun-
daries. The dislocation is transformed from sliding along the twin boundary to vertical twin
boundary growth.
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Figure 1. (a) The initial configuration of the 10 nm grain twin boundary spacing. (b) Initial configuration of 20 nm grain
twin boundary spacing
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Figure 2. (a) Stress-strain curves of 10 nm grains with different distances between twin boundaries during stretching. (b) The
average flow stress of 10 nm grains with different twin boundary spacing during the stretching process
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Figure 3. (a) Stress-strain curves of 20 nm grains with different distances between twin boundaries during stretching. (b) The
average flow stress of 20 nm grains with different twin boundary spacing during the stretching process
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Table 1. Yield stress of 10 nm grains with different spacing between twin boundaries

= 1. 10 nm SRR [E) 2R & 7 18] R B i AR R 7

28 A B i AR A (%) JiE R (Gpa)
A=0.67 nm 0.055 2.534
A=1.55 nm 0.055 2.616
A=2.43 nm 0.054 2.351
/=3.31nm 0.055 2.393
A=4.19 nm 0.055 2.483

Table 2. Yield stress of 20 nm grains with different spacing between twin boundaries

= 2. 20 nm SR E1ZEER A B REHY JE AR KL A1
25 i S 1A B o AR AR (%) Jet IR i 5 (Gpa)
A=0.67 nm 0.054 2.864
2=1.55nm 0.054 2.997
/=2.43 nm 0.055 3.037
=3.31nm 0.054 2.826
A=4.19 nm 0.053 2.706
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Figure 4. (a) Atomic snapshot of the (110) cross section at the yield strain of the 0.67 nm twin boundary spacing of 10 nm
grain. (b) Atomic snapshot of the (110) cross section at the yield strain of the 1.55 nm twin boundary spacing of 10 nm grain.
(c) Atomic snapshot of the (110) cross section at the yield strain of the 2.43 nm twin boundary spacing of 10 nm grain. (d)
Atomic snapshot of the (110) cross section at the yield strain of the 3.31 nm twin boundary spacing of 10 nm grain. (e)
Atomic snapshot of the (110) cross section at the yield strain of the 4.19 nm twin boundary spacing of 10 nm grain
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Figure 5. (a) Atomic snapshot of the (110) cross section at the yield strain of the 0.67 nm twin boundary spacing of 20 nm
grain. (b) Atomic snapshot of the (110) cross section at the yield strain of the 1.55 nm twin boundary spacing of 20 nm grain.
(c) Atomic snapshot of the (110) cross section at the yield strain of the 2.43 nm twin boundary spacing of 20 nm grain. (d)
Atomic snapshot of the (110) cross section at the yield strain of the 3.31 nm twin boundary spacing of 20 nm grain. (e)
Atomic snapshot of the (110) cross section at the yield strain of the 4.19 nm twin boundary spacing of 20 nm grain
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FRREEERMEL(10BEAMEFIREB. () 20 nm S 4.19 nm ZE & F 8 BEE AR B ZEAL(110) B E YR FHRER
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Figure 6. (a) Atomic snapshot of the (110) cross section of 10 nm grain with a 0.67 nm twin boundary spacing strain at 0.1.

(b) Atomic snapshot of the (110) cross section of 10 nm grain with a 1.55 nm twin boundary spacing strain at 0.1. (c) Atomic

snapshot of the (110) cross section of 10 nm grain with a 2.43 nm twin boundary spacing strain at 0.1. (d) Atomic snapshot

of the (110) cross section of 10 nm grain with a 3.31 nm twin boundary spacing strain at 0.1. (¢) Atomic snapshot of the (110)
cross section of 10 nm grain with a 4.19 nm twin boundary spacing strain at 0.1
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Figure 7. (a) Atomic snapshot of the (110) cross section of 20 nm grain with a 0.67 nm twin boundary spacing strain at 0.1.

(b) Atomic snapshot of the (110) cross section of 20 nm grain with a 1.55 nm twin boundary spacing strain at 0.1. (c) Atomic

snapshot of the (110) cross section of 20 nm grain with a 2.43 nm twin boundary spacing strain at 0.1. (d) Atomic snapshot

of the (110) cross section of 20 nm grain with a 3.31 nm twin boundary spacing strain at 0.1. (¢) Atomic snapshot of the (110)
cross section of 20 nm grain with a 4.19 nm twin boundary spacing strain at 0.1
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L110)EEHRFIRE. (c) 20 nm &KL 2.43 nm FHFEIEREE 0.1 (1 10)BEAIEFHRE. (d) 20 nm &HL3.31 nm

FRFEEERN T 0.1 L1 10)EEHRFIRR. () 20 nm &KL 4.19 nm ZEFZ FEEENEE 0.1 2(110)EEHR FIRER
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