DME3012 Midterm 10/31/2016

1. (2 pts each)

(1)  space frame (2)  body on frame
(3)  body-frame integral (monocoque) (4)  greenhouse

(5)  hinge pillar (6)  rocker

(7) Bpillar (8) quarter panel

(9) control arm (10) yield

(11) plate buckling (12) ss

(13) ss (14) shear

(15) dent (16) peel

(17) shear (18) stiffness

(19) strength (20) energy absorption

2. (5 pts each)

(1) Bending stiffness: H point bending test (slope of load-deflection curve), resonant frequency as with a
simple beam

(2) Torsion stiffness: torsion test (slope of couple vs. angular rotation), good handling property (K_body =

10*(K _roll)), solid structural feel (high fundamental natural frequency of the body twisting mode)

3. (5 pts each)
(1) Use rib pattern (V rib pattern increases the shear buckling stress to the panel while the vertical ribs provide a
path for the compressive load)

(2) Increase the span (provide a filleted transition)

Vehicle Structure 4



DME3012 Midterm

a,
8000N )(1500
. Fu_ (B00ON)(1500mm) _ e 4
2h 2(1300mm)
(1) (10 pts){F, = g — 4000N
800N )(3000
F, — FL _ (B000N)(S000mM) _ o4 gy
2h 2(1300mm)

2 2
N 2 VO i L)) _ g2
e—J.?dV—J.EdV— G (abt)=q 260

F T/w T 2
1 1, ab O=or="r=o— 1 (7T ab
2) (10pts)3=TH= = 2h 2h _2wh ,=Tg= —
(2) (10pis){ 2 zzq{( } o= ¥ Y j{ }

all surfaces Gt) all surfaces2 2wh (Gt)
2
1 ab T 2 1
9=T(—) {—} > K=—=(2wh) —————
2wh allsuzrf;aces (Gt) i 0 |: ab }
all surfaces (Gt) i

Front & Rear: 22 = (1300mm)(1500mm)

Gt 80000N / mm?
1500 3000

(3) (5 pts){ Top & Bottom: ab _ (1500mm)( Tm)

Gt 80000N / mm

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

=24.375

=56.25

Right & Left: =48.75

1

=5.88E10[Nmm /rad | =1.03E6[Nm/°]

1

= 4(1500mm)? (1300mm)?
2(24.375+56.25 + 48.75)

T 2
K =—=(2wh
= (2uh)

5. (4 pts each*6 +1)
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(7) It is beyond the linearity assumptions, however we learn that not only is the section very flexible, but the

shear stress is quite high compared to the closed section.
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