DME3012 Midterm

1. (2 pts each)

(1)  rocker (2)  midrail

(3)  Shock tower (4)  Front roof header
(5)  Roof rail (6) Hinge pillar

(7) Bpillar (8) shear

(9)  peel (10) square

2. (4 pts each)

10/30/2017

(1) Stiffness: Characterized by small and elastic deformation, (applied load)/(unit of deformation)

(2) Strength: Characterized by the onset of a small permanent deformation, Lowest load at which a permanent deformation
first appears
3) Energy Absorption: Characterized by very large permanent deformations where the amount of energy absorbed by the
ay p y Very large p gy y
structure
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3. (4 pts each)
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4.
(1) Xd(2F), Xs1(2F), Xa(4/5F), Xs3(8/5F), Xb(8/5F), 7 14

System free body Panel D Bar S, Panel A : Bar S,
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(2) (10%)
2
Gy =k—— % _935443.3(t/b)’
12A-v?)(b /1)
panel A: o, , =935443.3(0.89/100)° = 74.1MPa —> P, , = 0. A(bt) 6595N
panel B : o, 5 = 935443.3(0.89/100)? = 74.1IMPa — P, 5 = o, p (bt) = 6595N
panel C : o, ¢ =935443.3(0.89/100) = 74.IMPa — P, ¢ =0, ¢ (bt) = 6595N
panel D : o,  =935443.3(1/100)° = 93.5MPa — P, ;, = 0, , (bt) = 9350N
(3) & st% Fell daf & Dol Zel= she 2F, Bl A2l 852 1.6F= 1.25u o]t} 12} ]88}

=9 A9 D @yl 9350N¢] B &) 6595N9] 1.42¥fc)lmg HEH o=z B wdo] 714 FHeksi), (54)

4)
1 1 ,| panel area E
~Fo= Z =0;°| ——=— (5pts) q; =(edge force/edgelength), G = =79.6GPa
2 all surfaces (Gt) i 2(1+v)
QZ 2 al XB 2 al Q2 2 a(L—I —b) F. bh
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hF aI b h h al hF ,a(L-I1-b F ., bh
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F| h? I lo2 h ho! h* (L-I-b) 1h
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e _Fw_ (80OON )(1500mm)
" 2h  2(1300mm)

(1) (5 pis){ Fy == 4000N

=4615.4N

_FL_ (8000N )(3000mm)

= =9230.8N
L 2h 2(1300mm)

IW dv = I—dv (abt) =q? (5 pts)

ab
2(Gt)
F T/W T
1 1 ,| ab Q=== 1 11T ab
2) (10 pts)s=TH = = 2h 2h 2wh y—Tg—
(@) (opeygTo= 2 q{(ew} o=, 3lam) o)
i aIIsurfaces i

all surfaces

RIESED> [(g_t;)l%g(myﬁ

all surfaces |:
all surfaces (Gt) i

ab (1300mm)(1500mm)

Gt 80000N / mm?
ab _ (1500mm)(3000mm)

Front & Rear: =24.375

3) (5 pts)< Top & Bottom: =56.25
(3) (5pts)) Top Gt 80000N / mm?
Right & Left: 22 (1300mm)(3000r2nm) —48.75
Gt 80000N / mm
T 1 2 2 1
K=— (2Wh) = 4(1500mm)” (1300mm)
9 2(24.375+56.25+48.75)

= 5.88EL0[Nmm / rad ] = 1.03E6[Nm /°]

ab (1300mm)(1500mm)

Gt 80000N / mm?
_ab_ (1500mm)(3000mm)

‘Gt 0.22(8000ON / mm?)

ab (1500mm)(3000mm)

Gt 80000N / mm?
ab (1300mm)(3000mm)

Gt 80000N / mm?

Front & Rear: — =24.375

=255.7

(4) (10 pts)

Bottom:

=56.25

Right & Left: — =48.75

1
2(24.375+48.75)+ 255.7 +56.25

K = = 4(1500mm)? (1300mm)?

tbl—l

— (2whY’ L

)

=3.32E10[Nmm/ rad] =5.79E5[Nm /°] (44% {)
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