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 Lately, another small beam may be attached 
under a bumper beam for pedestrian protection (Fig. 
7).  The multi-functionalization of bumper systems is 
expected to be further accelerated in the future.

3.3  Bumper stay

 With the strengthening of safety standards, 
bumper stays are requj
(t)Tj
(o)Tj
( )Tj
(Tj
(e)Tj
(r)Tj
( .119)Tj
0.358 0 )Tj
(b)Tj
(eTd
7h)Tj
0.614 0  (r)Tj
0.4ej
( )Tj
(t)Tj
( )Tj
3.8gj
(s)Tj
( )2 0 Td
35am beT 104(b)Tj6 56.6929 440.4331 27.6772j
(u)69 0 Td
(3)Tj
0.614 0 Td
(a)Tj
0.525 0 Td
19d n d d s , a3 3 n d a d 2
(d)Tj
65 0 Td49t3a n n i itio so btiosoj
(e)0j
-22.806D399j
0.378 0 Td
(s)Tj
(t)Tj
(a)Tj
(y)Tj
(s)Tj
( 2Tj
0.469 0 Td
7h)Tj
0.614 0 e  64j
0.378 0 Td
 0 TdET
BTd
(,)Tj
/TT
( )Tj
9.7618 0 0 119(t)8mps, ed604j
0.378j
( .119)Tj
gedrtheri y8 0 Td
43 i rdj
(.25d
6a)Tj
0.688 0 2d49td29j
( 2Tj
0.427 0 1d
4f)Tj
0.365 0 8d
(d)Tj
(r)Tj
( .119)Tj
01.942 0887
(a)Tj

0.488 03 0 Td
43

r .119dr .119dddr .119dd

dr .119dddd
(d)Tj
0.643 0 Td
43dd219d219

d297
43

r 6.6929 440.4331588
(d)Tj
1.942j
(d219)Tj
0w.643 0 d49tdsr 6.6929 4i.665 0 87
4fr 6.6929 4i.665 0 87
4fs9.9 Td
43

r 6Td
3d6
(a)Tj
(r)Tj
( 6Td
3)2Tjg.525l0 6488
1aa

aa r 6Td
3

rt a s a  5
4fa  5
4f a d219 d

d

a

a5jT(d041.488 036

43)j
0.T7 0 TTd
d
1977 0 0 
0.6T(0.5jT(00 0 
0.6T(0.5jT(0f)Tj
7 0 .427(8(a)Tj
0m)Tj3855d
(a)Tj
0.4577 0 TTd
43)j
0.533855d
(a0 0 
0.6T(0.5jT(0T(v.5jT(2ing
43)T
43)3)2Tj(0.5jT(0jd
4
1.95(d)T6d498103 0 492j
(977 )Tj
0.T60(d)T6d49)Tj
0.4277 0 TTd
43)j
0.533855d
(a)Tj
h2Tj
ing
43)TT 0 3 Tjc 3 Tj
0
(d21 0 TTd
43)j
0.5338

1.942 09s2 0.942j
(9 j(0.5jT(0jd
4
1.9.942j
(9 0.9157.2471287.3.643 0 53 09s2 0.942j
(9 j(0.5jT(0m)Tj3855d
(a)Tj
00.4277 0 TTd
43)j3 Tjc 3 Tj
0
(d2138

1.942 09s2 0.3 Tjc 3 Tj
0
(d21zd
4
1.9.942j
(9041.488 036

43)j
0.T7 0 TTd
d
1)T942j
(9 j(0.5jT(0h0.9157.2471287.33 Tjc 3 Tj
0
(d210.6T(0.5jT(00 0 
h

1.942 081etpan<</ActualText<FEFF00090ual826843)3)2Tj
0d
(a)Tj
00.4277 03443)j
0.4f)Tj
g1.942 08840.488 0.9h12T 3 Tj
0
(d2138

1.
1.942 081etpan<3443)j
0.4.)Tj
g1.942 0709s2 0.3 Tj)Tj
g1.942 0709s2 0.3 T.85 88j8873.4.644d
(a)Tj
00.i5.3 T.85 88j8873.j
(9 0.91)Tj
g1.942 0709s2 0.3 Tj)00.4277 03443)j
04.644d
(a)Tj
00.i.4f)Tj
g1.942 08840.488 0.9h12T 3 43)j
0.52ing
43)TT 0 3 Tjc2 088 T 0 3 Tj
0jc 3 Tj
0
(d21zd0.9h12T 3 j
(9 0.91)Tj
g1.942 0709s2 0.3 Tj)0.3 T.85 88j8873..4f)Tj
g1.942 088j
(9041.9h12T 3 Tj
0
(d2138

1.
1T 0 3 Tjc2 088 T .4f)Tj
g1.942 088Tj
0
(d2138

1.
1T 0 3 Tjc2 088 T .4f)Tj
g1.942 088
(d21zd0.9h12T 3 
1)Tj
.670 53 09s2 0.942j

1.9.942j
(9041.)Tj
00.i5.3 T.85 88j8873.y0.4277 03443)j
042 0709s2 0.3 Tj)d
4)2Tj
1
(d)T6d1.945j
g1.942 088
(d21zd0.9h12T 3 Tj
h.643 0 -257.19 -1T(0188 T0 Td
Td571 3 Tj
0
(d2138

8  7 0 Td
40.52612 088 T0 Td
Td571 3 Tj
0
-)Tj

0.T3443)j
0v 0.942j
2 088 T Td
4T60.5)Tj
00.i5.3 T.8588j887Bumper syst.588d
(d)Tj
0.362 0709s2 d
40.52612 088 T0
(d210.418 0.942488.942 088,(d210.488 0.942.300 56
(a)Tj
h2Tj0
(d21261.)Tj
g1.943 088 T0 Td
Td571 3 Tj
0
)Tj
0.362 0709s2 Td
4)2Tj
2 044j1d
1)Tj

1.8  7 0 Td
4
1.988.942 088j
(9 0.97 56
(a)Tj
h2Tj0
(d21261.(d2138

8  7 0 TnTd
Td571 3 Tj
0
Tj
h2Tj0
(d21261.)Tj
0.362 0709s2 Tj
h2Tj0
(d21261.)Tj
g1.943 088 T0)Tj
0.362 0709s2  04223640.5jT(0.638857 059d21261.)Tj
g1.943 088 T0(d2138

8  7 0 Tmper syst.588d
(dTd
4T60.5)Tj
00.iTd
4)2Tj
2 044j1dTj
h2Tj0
(d21261.d
4)2Tj
93 088 T0(d2138

8  7 0 Tmper syst.588d
(d Td
Td571 3 Tj
0
Tj
h2Tj0
(d21261.)Tj
0643 0 -257901 -1T(0188 T05.3 T.85 88j8873.T 0 3 Tjc2 088 T 43)j
0.52ing
43)T00.4277 03443)j
04.644d
(a)Tj
00.i42 0709s2 0.3 Tj)3)j
0.4.9041.9 0.919041.a9 0.91



by electromagnetic forming withou



addition to its use in the frame members of vehicle 
bodies arranged lengthwise, such as rockers.  For 
example, there is a case in which a 7000-series alloy 
was applied to a cross member called a seat back bar 
(Fig.12).  In addition to its offering more collision 
safety than the previous model, in which high-
tensile-strength steel of 780 MPa was used, this alloy 
has realized a weight reduction of approximately 1.9 
kg.
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