8

1. 100°C 0°C ? =1.5x%
10°/°C E=1.103><10" Pa)
1 a=1.5x10%/°C 100°C 0°C
AL=aAT=1.5x10°x100=1.5x10* o

o =E&=1.103x10" x1.5x10“*Pa =1.65x10"Pa

2. @)
(b)
(@)
(@)
(b)
(b)
(©)
AT . f
| I C.P ____________
e, 1)) Mﬁé;\y 1 0 W RN 0 0
(a) (b) (c)
3. {110y {112} {123} [111]
?
[111]
{110} (110) (011) (101) {112}
(121) (211) (112) {123} (132) (231) (321)
(123) (213) (312)
4. (001)
(111) ?
fcc
{111}<110>
(a) (b)
(001) (001) {111} [110] [110]
90° (001) (a)

8-1



(111) {110} [110] [011] [101]

(111) {111} (111) (111) (111) (111)
[110] [011] [101] 60° (001)
(b)
2.40>=<10° Pa [001]
5
o T T=0C0SACOSQ A @
fcc {111]<110>
[001] [110] [110] 0
[001]
(111)[011] [001] [111]
) cosp  [001] [011] A cosA
COS(/):L:L Cosg:L:i
J1¥3 3 JiV2 V2
7. 2.40>=<10°Pa o
=—Tc —24x10°x+/3x+/2Pa=5.89x10°Pa
COS@CoSA
{100}<100> 8-64
? ?
{100}<010> ‘cnﬁa coo1?
I [001] [100] (010) .
[010] [010] {100} el
{100} S I NN 11 T B
0 g
I [100] [011] (011) £1003 r‘u’]l # A c100
011] [011] (100
00 [011] [011] (100) . 8.64
[011]  (010) (010) 0
[011] (010)[001]  (001)[010]
0 [011]
[001] [110] ?
?
[001] [110] (110) (110) [001]
A (111) B (111) C (111) D (111)
| [011] Il [011] 1l [101] IV [101] VvV [110]
VI [110] [110] VI-C-w;-B-VI
Vi Cl Ccll BIV Bl
VI-C BIV BII
C BIl BIV All AV DIV DVI
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C'Wl

DIV All
Wi
[001] DIV
All CI ClI BIl BIV DI Alll
wi-B
DI Alll
B
DI Alll AVI
DVI C1 Cll
B-VI
Cl cul
8. [110]
[110] \Y; All Alll DI
DIV (111)[011] (111)[101] (111)[011] (111)[101]
9. [131] (111)[o11] (1D[101]
(111)[110] 6.9><10° Pa
o T T =0 C0SACOSQ (111)[011]
[131] [111] ) cosp  [131] [011] A
cosA
1+3+1 5
O I Tiivirg+1 V3L 0870
cos = ——o+1 —2__ o426

JIrl1+32 41 2411

T =0C0SAC0Sp = —6.9x10° x0.426 x 0.870Pa = —2.56 x10°Pa

(111)[101] [131] [101] 0
10.Mg {1010} {1011}
(@) _
(b) (1070) (1011) ? Y ady
Mg hcp <1120>
(1010) (0001)
(1011) (0001) [1210]
(1010) (1011) iz
[1210]

11

AB
AA'
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BB'

AA"  BB"
12. - =y 200mJ/m’
10 mJ/m’ ?
?
- (#n)
Il
R
1 i
Il
1
RAE Y
Il
13. [517] (@ (001)
(b) ?(c)
(d) ?(e)
(001) (001) (100) y (001)
(010) X 1 [517] Xy
x,y)
(- cos? a —cos® S]*?
1+cosa
cos
y e A
1+cosa
a [517] [001] £ [517] [100] cosa cosp
7 7
cosa = = =0.808
V52 i12 4721 75
5 5
cosf = = =0.577
V5221721 W75
[517] Xy
_ 2 2 Y2 . 2 271/2
o [1-cos® a —cos” g] _ [1-0.808° —0.577°] _ 0.066
1+cosa 1+0.808
_ cos 3 _ 0.577 0319
1+cosa 1+0.808
(001) [517] 7 (001)
DI (111)[011] [517] [011]
[517] [o011] w-B
(110) o} (111)[011] (7111)[101]
[517]
19°
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X Ao

n A
7
_C0S4;  COs4,
sin sin 4
X1 Xo ~ 101
[517] [111]
43° (111) £0=90°-43°=47°
[517] [011] Ao 49°
[111] 61°
71=90°-61°=29° [011]
A41=30° X A n A e
_ c_osﬂ,l 3 c_os/l0 _ cF)s30 3 c9549 _ 0.889
siny, sinyg, sin29° sin47°
(111)[011] [517] [011] [517] [011] (655)
(110) (655)  (110)
(655)  (110) [5511]
[5511] [517] [5511] 0
050 — 5x5+5+7x11 _ 107 5 oug
V52 41472452 + 57 1112 754171
0=19.1°
65.48°
[517] (111) P
5-1+7 11
CoSQ = = =0.7333
V52 1147243 7543
¢ =42.83
[517] (111) 70 90°—g=47.17°
[517] [011] Ao
1+7 8
CoSA, = =——==0.653
P s 17t irr V52
Ay =49.22°
[5511] (111) P
5-5+11 11
Cosg, = = =0.486
b5 457111243 V1713
¢, = 60.94°
[5511] (111) 7 90°—¢=29.06°
[5511] [011] A
5+11 16
COSA, = = =0.865
V52 457 +11242 V17142
A, =30.09°
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I
_Cos4, cosA, €0s30.09° cos49.22° 0.865 0.653

== —% = - = - =0.889
sing, siny, sin29.06° sin47.17° 0.486 0.733
14, Ki K, {111} {111} (111)
T
mo <112> m Ky (112)
(111) mo [112] [121] [211]
15. Be Zr Be Zr
Be c¢/a=1.5847 K;={1012} K={1012}
Zr c/a=1589 K;={1122} K,={1124}
Be Ki (1012) K; (1012)
(102) (102)  (102)  (hikidy) (202)  (hokoly) a

Alhh, + (K, +hyk )12+ kk,1/3+1,1,a% /¢?

cosar= [4(hZ +hk, +k2)/3+12a% [c?1“?[4(h? + hk, +k?)/3+12a% /c?)]*?
_ 4+ 0]/3—22><2><(1/1.5847)2 _ —0.2595 _ _0.0886
[4/3+4x(1/1.5847)%1"%[4/3+4x (1/1.587)%]"*  2.926
a =95.08°
S
S =2cota =2co0t95.08° = -0.178
Zr Ki (1122) K, (1124) (112)

(112)  (112) (k) (114)  (hokoly) a
oS — alhh, + (hk, +h,k,) /2 +kk,1/3+1,1,a% /c?

[4(h? +hik, +k2)/3+12a2 [P T2[4(h? + h,k, + k2)/3+12a% [c?)]¥2
A+ (1+1)/2+1]/3-2x4x(1/1.589)? 0.832

- [4(1+1+1)/3+4x(1/1.589)2 ]2 [4(1+1+1)/3+16x (1/1.589)2]Y>  7.597 =01095
a=83.71°
S
S =2cota =2c0t83.71° = 0.2203 _
Be Zr K, Ky m 1 (0001) /é
Z (/‘[é%) i (12)
Ki K (0001) o] A o é -
m [
Be (1210)
Zr (1100) m bR "
(0001) A K,  (0001) B z
(0001) (0001)
h S
d
d =hxSsin
Be K; (102) (001) B
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2x(1/1.5847)? 0.796

0Py = (a3 ax (UL58a7y R [(1/15847) T2 10794 o
B, =42.48°
Zr K, (112) (001) b
X . 2 .
P = s 103+ 42>< (3/1%5?329)2]”2 [(L/1589)2 ]2 10.4789721 =0:5326
B, =57.82°
g d Be Zr (0001) d, d,
d, =hxSsin = hx0.178sin42.48 = 0.1205h
d, = hxSsin 8 = hx0.2203sin57.82° = 0.1865h
Be Zr
16.c/a=1.800 hcp ? 8-65
{1012}

g
=3
11070}
8-65
c/a=1.800  hcp {0001} <1120 > | (0001)
11 (0001) 0
1l 45° (0001)
I P
— -
c/a=1.800  hcp Ki {1012} m . :'(K :
— — hY
<1011> I (1012) PN M
1
cla> 3 S AN [
(0001) K, . -
Ki(1012) ( SElk
>0 k—-Kz
I (0001) (1012)
I I o O
17. (100)[001] (100)
{hki}
{hki} RD
D ND
{hki}
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(100)[001] (100) {100} (100) {100}
18. [100] [110]
3 3
[100] [100] 3 001
(a)
[110] (b)
111 1
001 011 001 011
(a) (b)
19.
d/um [250 111 37 18 10 69 54 30
o,/MPa |103 131 193 207 275 303 341 428
d o Hall-Petch ? Hall-Petch
Hall-Petch
0'5:60+kyd’“2
d d—1/2
dY2/jum-12 |0.0632 0.0949 0.104 0.236 0.316 0381 0430 0577
o,/MPa |103 131 193 207 275 303 341 428
o, =72.86 +617.84d ' (Mpa)
d um
R=0.996
d o Hall-Petch

o (MPa)

01

8-8

0.2 03 04

d -2 (u m-l/Z)

05 0.6 0.7



