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Development of High-strength Pipe Door Beam
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A lightweight yet high-strength door beam which retains
the fundamental functions of the door beam was developed
with a combination of an optimum material specification and
heat-treatment reinforcing techniques. For the straight shaped
pipe, an electric resistance welding steal pipe which
accommodates conditions for weldability and heat treatment
reinforcement under high-frequency inductance heat was
studied. The result was the selection of material 0.2C-0.1Si-
0.7Mn-0.3Cr-Ti-B.

This led to the development of pipe door beam
withstanding 1470 N/mm’, which saves 2 kg a pipe from the
conventional hut-shape door beam withstanding 1180 N/mm’.
For door beams with unique-shape section and bow-shape
twisting contour, which are used for space layout, the suitable
heat treatment was the electric resistance method. To counter
the problem of enlarged crystallization peculiar to this method,
Nb was added to the basic ingredients.
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Table 1 Constructional feature of conventional
and developing products
Conventional products Developing products
Hat type Pipe type
Tensile
1180 N/mm? 1470 N/mm?
strength
Weight 4, 0 kg piece 2. 0 kg/piece
Appearance /
R e VY e
shape ‘
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Table 2 Chemical composition of developing
material (wt%)
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Fig. 1 Device of induction hardening

— 155 —



SRE /N TR R T E— LDRR

2.2 SHERMBER

B #INZ & 3 AN RIZ OV TIE, ZofEfEE LT
Hollomon&Jaffe 12 & % PRANEG A B (DI i) TOFIR
THIEIT 572 LT, JIS G0561 12k 5 Y 3 I =—ikBRIC
TRIRIERZFNE L 72, DIMEIX Fig. 2 1R d &5 124 —
2554 MESREREES S0 BRINCX DK 2
fBoisBRohd e Tllahs, ZOMREMHRL
Y3 I=—REBOHE (Fig. 32M). 95.0% v L7 v+
A4 PRFICRI BBMAESIE. BRI XM 15L&
HEMHER S Nz

WA, 734 TRIKT ORI EREERE R % Fig. 412
R RUZAR T & D12, MBS R O H 1 o EAL
EXAHFIZKD, 95.0% I EOE LT VA4 MEEE

7 -
6 | B*add.
=
=
8 °r
E B-free
o
3 -
2 1 1 1 1 1
6 T 8 9 10
Austenite grain size number
Fig. 2 Effect of admixing B on DI value
500
o
5 9526 Martensite
(at 0.22%C )
400
>
I
w
g
T 300
©
xI
200 +]

0 5 10 15 20

Distance from surface (mm)

Fig. 3 Effect of admixing B on Jominy curve

LR LTI b N MRS N,

B2ELLT A TR T V= 2 0BLIEH%O TR %
F A A BRI T B, BE B TRRICR TR
KIRTIEZ D 28 MEE NS 720, BB EE DT
BEhd, 22T &HBGEEEMEBEAR & 200~450C
IR AR Uy 2 ORI TR 258 L 7= (Fig. 5) .
ZOMRED | OB 2 A FIZR T & 515RMIE
RO RAR AP ZAL T 2 Fp el S hufz, 565 T, BRI
NI BOMERAEE L2 BA. ZOEB S & RAAE
Hi GRS 2 BRE T 5 A T OBEA RIS IR AL EE % fiti §
FOWEEMPLETH 5,

DE&D. 2 b v — MEREOB AR S L, B
LB R bl & DA RIS K DS T IR TH R

_l | [ I_
600f— Calculated e —
= %)
I — p—
w
@
£ 500|- —
Im }—— —
Measured
400 —
| | | |
0.2 0.3
C-content (%)
Fig. 4 Relationship of C-content vs heat
treatment hardness
_ asQuench| [Baked |
E 1500 o _ | T T
= T Tlensile Strength
21400
3 Ylieid Strength
B 1200 ==~ == — —
B 1000 =
o O~ _ | =1
= T -2 g
K Elongation 10 @
45
0 100 200 300 400 500

Tempering Temperature (°C)

Fig. 5 Relationship of tempering temperature
vs mechanical properties

— 156 —



HONDA R &D Technical Review

Vol.4 (1992)

Table 3 Elongation and flatness by material
reduction method

Elongation | Flatness

Drawing 12.0% [ 0.78 H/D

Swaging 18.0% | 0.34 H/D
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Fig. 6 Drawing and swaging

Fig. 7 Door beam positioned in vehicle
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Fig. 9 Strength testing results of
side door on vehicle
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Fig. 10 Examples of applying space efficiency
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Fig. 11 Device of electric resistance hardening
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Table 4 Chemical composition of Nb admixed
material (wt%)

C | Si | W P S Cr Ao Ti B

0.21 {0.150.72| 0.015| 0.004 |0.31 | 0.026{ 0.031 |0.0019
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Fig. 15 Effect of admixing Nb on transition
temperature (Electric resistance heating)

— 159 —



SRE /N TR R T E— LDRR

6. % & &

PERDN Y PRIF T E— 4L HEEL T T R L F RN
RMcEN-GBIE S TRIF 7 -2 2% L., ¥R
b EH L 72,

Z 2T, BRI A X B 7= 0 O FULE R E & &
B 7 MRHERRDIEIZ DV TR L 72,

(1) @HEIEEZRE L. 2 DB EIGEEE MBI X 5 B
B b A nAE 2. 0.2C-0.1Si-0.7Mn-0.3Cr-Ti-B REX
HEPUBGLIR R O MRHEAR 2 3R E L 7z 2 OFER, 1k
REF 7 — 2120 LY 25% O RELA R, B2
TV YIMTOMREEDET, FTE—L 1KY
DH 2 kg DEFEAL A HERL L 7.

(2)AX=Z-L 477 bEZFLBBBEZRD
R HMBEMEIRRSEOEA . BT ke U O3B

mE i

PUNBSEA N E L T 5, ZOHE. BEATRED AEL
BN PE S RS ERRAL 0 72 9 | (KRR M o HE1k
NEZENBDT, HARSIRICND 2T 2 HE1’H
WTH B,

7. # a3
ARFEOREIC S 720 T2 THO 7208 H AR R
#0. EREW LW, 7 OMttAs 02 < ORRF DT
IR BHOBERL £,

z £ X W
1) Metals Handbook Ninth Edition, Volume 1

Properties and Selection: Irons and Steels

— 160 —





