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Development of

a New Bending Method “PRB” for High Strength Steel Tube and
Application of High Strength Steel Tubes for Automotive Parts
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Abstract:

JFE Steel has developed a new bending method (PRB) for thin-walled high strength steel tubes without a
mandrel and a wiper in collaboration with Toyota Motor Corp. and Taiyo Corp. JFE Steel also developed the
780 MPa class electric-resistance-welded tubes (ERW tubes) for automotive suspension parts, and contributed to
the realization of the development of the arm parts applying 780 MPa class ERW tubes. By eliminating the mandrel
and the wiper, which wear out eventually and require long adjusting time, in the rotary draw bender, this new

bending method enables the bending of the thin-walled high strength steel tube in high productivity as well as

enabling the bending of the thin-walled high strength steel tube with irregular shape.
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Fig.2 Wall thickness distribution of high tensile steel tubes
in rotary draw bending (TS780 MPa electric resistance
welded steel pipe, OD70 X WT2.6 mm, R/D = 2.05)

MIZEH XN TWw5b,

212 EAMEOE&ES | X#FMIT
BETANES
1855 | & {3 T/ R T %479 I BF IC T

PEASLIE L Fef S T 72 Y AS, 780 MPa ik ih i & 8 P 3

EOMEET | & MIPEES RS Y S, B IC BV

CTHITBA I O B ERIA (Fig. 2) S5 S N7z, Hefhifg

Ao Y bEw, FET S IFMIECBCT,

MR IETRE LTSRS

(1) ARENFZ4TH AR EFOBVENSLETH Y,
BT MEEALIC & 0 PG T ASHBET & e W SR R
IS GO TR ASE T L, BRI Fp8 A5td
M3 %

(2) WHETIHLE - LbBE 2 OMANLETH %720,
T 18 0 48 R0 7 — 7 N4 0 BB INT TT 4 o0 Wi P BN T A5 ¢
ERAN

(3) LbBEARLEL VI ERLL TV IASLHATDH
%7z, THOMEFAETR M I TRIE 2 5T 2 72
DO TR S A LEL T 2,

22 ZOMOBIFIMIHE

AT RC O Wiz | & i L Ed/s R diuFin s (Fh oz il
AR R/ EAME =2.0) IS L TR TUAMICER ST
Wb, 22T, BAEE TR E/EME S -2t
OIFI T OWTRT,

221 BUMFUHEIFNIE

UMY (Fig. 3) &, R ShfinyiicEZEo—
Wx e L, BRI REITRE 2 LA R vwCTH
Bt PR AT 2B RIET 5 HETH 5, 1960 4F
RO Frantz O3k ™Y 23105 260135055 Bahdd s
w 12)O

222 #ULBAUMTH

mlfzg | & dF i TR o LIRS S hERL s iz

RO LA & LTid, 1980 L&z sz

JFE $i#t No. 17 (2007 4E 8 H)



FREEHE O Ll ik (PRB) Fi¥E & HE) TS

Fixed bending

Rotary pressure
die
Fig.3 Schematic diagram of compression bending

(DTube, @Spherical bearing, @Bending die,
(©Guide cylinder

Fig.4 Schematic diagram of push through bendig

MLABLET2 D 2, HBEH/NEOEMICHET SN2
MOS ¥ (Fig. 4™ & ¢1143 mm ¥ COBELIHA SN
b (M)F 7o CNCHITFEHY, REA ADOTFrERE
DRL D, SOMFINLEC X 2 RSSO/ R HIFBRR
IXR/D>20THY, ARIMFFLESBEY © 5
WHMERSE D FELETDH 5o
223 ArKRkO—yYrs7OtR

G FE I I V2 T P G v ol & AT 5 % IS L
AT TR B A 2RO TN F s Y Sk,
XA T O FEIE & A FGE B O LAKIZ L B84 7
OMFINTHE (Fig. 5) 2skatshzz. T/D=5%07 v
Iy AEE G, 10% KO Y LT A 17000 il
R BOMERIZIZX Y R/D =43 DR E ot
FINLATbize £ NSNS 512134 1 — V[ EHERE S
DB R 720, B, 3 RIEO/ R Tl R o ek,
3WTCHNTF OREEE 7 LI\ HREATR D L # 2 b,

Fig.5 Schematic diagram of bend-rolling process
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Fig.8 Longitudinal thickness distribution of bent tube
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Table 1 Spring back angle of bent tube by PRB method and

rotary draw bending
. Grade: 780 MPa class
Applied tube Size: OD70 X WT2.6 mm
Bending angle @) 90 90
Bending radius of central axis 140 140
(mm)
Mandrel and wiper None 3 ball-'mandrel
and wiper
10 tf
Pressure force by booster None (98 kN)
Pressure force by pressure die 15t None
yP (147 kN)
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Fig.9 Ellipticity of bent tube
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Table 2 Merits by applying 780 MPa class ERW tube to automotive part bent by PRB method

Ttems fsr:::;fsoger;:)d part ?];Ir{l{;rtll(llb}gdraulic formed part Merits
Total number of production process (Forming and welding) 100% 28% —=72%
Number of assembled parts 100% 71% —29%
Weight/One part 100% 82% —18%
Cost/One part 100% 74% —26%

Photo 3 Automotive part applied PRB method and 780 MPa
class ERW tube
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