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Evaluation of Fracture Toughness of Al alloys for Propulsive
Engine using Strain Measurement
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Abstract : The fracture toughness is evaluated by using CT(compact tension) and 3PB(thress point bending) specimens
of Al alloys for propulsive engine. To evaluate the static fracture toughness, strain gage method is used. The static
fracture toughness obtained from the strain measurement is compared with the results by ASTM standard and FEM
analysis. For the reliable evaluation of fracture toughness, strain gages are attached at various positions.
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Table 1. Chemical compositions of Al 7075-T6 (wt%)
Fe [ Si Cr Mg Ti Cu Mn Zn Al
05| 04 | 028 29 02 12 0.3 51 Bal.

Table 2. Chemical compositions of Al 7175-T74 (wWt%)
Fe | Si Cr | Mg | Ti Cu | Mn| Zn Al
021015 028 | 29 | 01 12 { 01 | 51 | Bal

Table 3. Mechanical properties of test materials

Properties Al 7075-T6 Al 7175-T74
Young's modulus
7,320 7,140
( kgffmd )
0.2% Yield strength
57.55 50.91
( kgf/md )
Tensile strength
63.51 56.51
( kgffud )
Poisson's ratio, v 0.33 0.33
Elongation ( % ) 10.1 10.2

14

2ok 1914 AFL ASTM E3999] 4510 )
= CT A|g¥H(compact tension specimen) % 33
3] A8 (3PB, three point bending specimen)S- o]-&
Stk CT A9 2 3B A7 34 2 A5
= Fig. 13} 2t}

22. AlglubH

A7 AN HE ASTM E39970)) 8wy
I 2EHRIAIAY S o] &3 Al Wig A8}
o Y3t ZE AP 2 ugde, A
7165+ 92X 8 7)(Shimadzu, EHF-ED'Y& A}-g-5}
ok #EZ0] AL YA E olF4 AvHEE A}
faiglon, Y2 dudgde HF F9Z0| o/ Wt
0480] H== A FAIBIAE 2E#HIA
e g AoA ddste A(14)~(16)% =3}
T 0=60.50" , a=60.12 YXE XAH3} B33}
Ak 2EHIA IR Y HHe RARE Lol
7] Y5te], AT 2 RE] 2EYAA R FA
AXAA L A r& CT gAY 3-$ 1~Imm7}
A 1mm ZFE 0.2, 3PB A|@He A4 0.5~3.5mm
Z W4 0.5mm HHo 2 A2EHJANRE BF
st} A3t 2EeHAA A A& T2
A5 deslr] sk 100] o]52) AujEL o] &
sto] BAXE A 43N

Fig. 2& CTAEHS A A4AQ Al 2 &

6 W=50.840.12

18.03+0.1

60.96+0.25
|
|
;
|
I

13.240.2

63.5£0.25 =12,

(a) CT specimen

55

w=12.7
L]

A
27.5 B8=6.35
(b) 3PB specimen

Fig. 1. Configuration and dimensions of specimens
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Fig. 3 Schematic diagram of fracture toughness test
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Table 4 Comparison of strain and Kl values of CT specimen for Al 7075-T6, #=5.02mm

Load (kg Swin(uee) | Stwain FEM(ue ) KA Kiwin KM
(kgf/ mm™*) (kegf mm™*) ( kgf| mm™)
100 211 224 10.02 10.04 10.66
200 452 448 20.04 21.51 21.32
400 886 893 40,09 42.17 42.50
600 1280 1330 60.13 60.92 63.30
800 1690 1770 80.17 80.44 84.24
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