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High-performance Mechanical Tubes for Automobiles
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Synopsis

The automobile industry is an increasingly competitive field, especially for what regards mechanical tubes.
SUMITOMO METAL INDUSTRIES, LTD. is a tube manufacturer. This paper reports on product development,

production technology development and measures for dealing with overseas production undertaken at SUMITOMO

METAL INDUSTRIES, LTD.
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Tabie 1 Hollowing concept (Example given for rack bar)

Conventional Round bar e . )
Tooth cutt — 3 —
part (S45C) Gun drill piercing ooth cutting | @
Cold-finished .
I seamless steel pipe — Same as above —— B 10%
(545C) vy
Cold press-forming | Cold barrel-forming %{"‘x o
= 40
I Same as above (Thinner wall) —> Tooth beveling | Ly \@ %
Electric-resistance | e VW
111 welded steel pipe Same as above Cold tooth forming | {7 60%
(843C) S

Rounld bar Cold-finished seamless steel pipe Electric-resistance welded steel pipe
w ‘ Thermal refining ‘
£ 1
% Straiglftening Straigljtening Straig}lltening Straig}lltening
Q
=]
8. Stress relieving annealing Stress relieving annealing Annealing Annealing
IE]
3 Peeling
5 !
= Finish strfightening
l Stress relieving annealing
e 1
I Cutlting Cutting Cutting Cutting
e | Gun dl“”mg Cold forming Cold forming
(2]
- RS N
@ '
S End forming : End forming
8 i : 4
1) Milling : Milling
5 y : [
[ Tooth cutting : Tooth cutting Tooth cutting
Induction quenching Induction quenching Induction quenching Induction quenching

E : Can be omitted with all types
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Fig.2  Coupling shape
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Comparison of two arc welded members
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Table 2 Developed materials
Manufacture* Chemical composition Mechanical properties Pipe
it B b [ R B el Ys | 15 | EI |dimensions
Ol | treatment e (RT0 ‘ Nb n/mm?) | (N/mm) | (%) | (mm)
Conventional | 50H | & None 0.16 | 0.12 | 0,50 - 420 510 o0 | 65 > 1.6t
70H | @ Nane 0.19 [ 0.24 | 1.28 Ty 0.037 |Tr| 0.055 570 700 26 | 656 % 1.6t
Newly 700 | @ [Low-temb| o 10lo 16 0.7 | Tr Tr  |Tr| 0.031 670 720 | 20 | 65¢x1.6t
developed annealing
goc | @ |Loweme | 1 n.zulz.m Additive | Additive | Tr| Additive | 820 850 | 18 | 65¢%1.6t
zmneahng

* @D Hot-rolled coil © ! Cold-rolled coil
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Comparison between arc welded part and friction welded part ) — ZAVESEIE 2 R PELROBARICES, ERDAL Vv
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179588) Exhaust manifold
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[490N/mm’ERW %] — [640N/mm’ERW i |

Flexible pipe Exhaust chamber

Front pipe
ront pip Muffler

Tail pipe
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Fig.3 Automobile parts in SUS
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Table 3 Exhaust system parts in SUS

Center pipe SUS-410L 12Cr
Muffler ] SUH-409L 11Cr-Ti
Tail pipe For corrosion | A% 400M1 | 11Cr-Ti, Nb
resistance a
ﬁ NAR-436J1L | 17Cr-0.5Mo-Nb
§ NAR-436S 18Cr-1Mo-Ti
Exhaust manifold & | NAR-FHZ 13Cr-1Si-Nb
. For heat
Front pipe . NAR-160 17Cr-Nb, Cu
resistance
NAR-445 20Cr-1Mo-Nb
Flexible pipe For general use | SUS304 18Cr-8Ni
For high heat | & | NAR-315SN | 18Cr-ONi-2. 35i-Cu, Mo
resistance and E’ § NAR-305B 19Cr-13Ni-3. 5Si
salt protection | "% I NAR-306B | 15Cr-15Ni-4Si-1Mo
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Table 4 Mill specifications Fig.5 Example of outside diameter accuracy
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Outside diameter (mm)
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Results from Charpy test on welded part

) ARUMECGE

50 Test piece ¢ JIS 11
Low —strain pipe ~2,
manufacture

R 45 T
“E Q
: £>
= 40F
50 LS.
£ K
= 35 Conventional pipe \K\
manufacture N
N
30+ »
Material - SUH 409 L
1 1 1 1 )

4.0 5.0 6.0 7.0 8.0
t/D(%)

BOE EERETECKS/ A TOHUE
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