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SOME PROBLEMS
ON THE MANUFACTURE OF SEAMLESS STAINLESS
STEEL TUBINGS BY THE MANNESMANN-PLUG MILL PROCESS

Synopsis:

Shoicht Nakajima.

Among. various manufacturing methods of seamless stainless steel tubes from billet of
stainless steel, there is the Mannesmann-plug mill process by which a comparatwely good

tube-making efficiency is ordinarily to be expected.
However, stainless steel tube-making by this method involves pretty dlﬂicult problems

from ‘its technical view-point,

by this method was enabled to be carried out.

and it was of a quite recent date that the mass-production

The author discussed with particular reference to the points at issue including those of
" the past and the future, for the manufacture of stainless steel tubes by this Mannesmann-

plug mill process.

Throughout all the processes from billet-heating to final finish, the most difficult problem
from the technical point of view mainly lies in the piercing process on which the author
discussed rather in details, dealing with the other points according to priority.
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Fig. 3 Schematic diagram of stainless steel tube-making
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Table 1. .Composition of stainless steel tubes.
C | Si |Mn]| P s Nif cr | Mo | Cu
. 1 = . N 1
<0°03{<0°75/<<2°00/<0"030 |<0°030 | 8~12j18~20 — | — —
18-8L 304L |55.028/ 0%56 | 1°59 | — — | 11016 189720 — | — —
16.8 o4 |S0706[<0°75/<2-00|<0"030 |<0°030 | 8~11l18~20 — | — —
18- 0°06 | 0°74 | 1°60 | 0°030 | 0009 | 10°42| 18°35] — | — —
. , <0°03|<0"78l<2-00|<0°030 |<0°030 [11~15/16~18] 2~3 | — —
18-8 MoL 316L 1750026/ 053 [ 1°50 | — — | 13°58| 17770 2°36 | — —
18-8 Mo 316 |£0°06/<0°75/<2°001<0°030 |<0"030 |1i~14{16~18 2~3 | — —
0°05 | 0%62 | 1°84 | 0°022 |~ 0°007 | 13°65| 16°96 2%48 | — —
18-8 Cb 44y |S0706/<0°75/<2700/<0°030 |<0°030 9~13|17~20 — | b 10xCop~1- 00
0°049/70°50 | 1°20 | — — | 11°08| 1870/ 0*15 | — | Cb 0°77
‘8.8 Ti [ 531 [S0°06/<0°75/<2°00.<0°030 |<0°030 | 9~13l17~20 — | — | Ti 5% Cop~0"60
t | 0-05 | 0'64 | 1° 94| 0°012 | 11°9¢| 17°88. — | — | Ti 0°70
. . 1 . § g :
| <006 <0°75/<2+00/<0°030 |<0°030 11~1417~19 2~3 | 1~2 —
18-8 MoCu | T 005 otel {1vs0 | — — | 13:04/ 17+91f 2721 | 1727 —
9915 309 <0°20|<0°75/<2°00;<0"030 |<0°030 |12~ 15[22~24] — | — - .
|70%126[0%46 | 161 |~ 07043 | 07006 | 14705 22°71) 0°27 | — —
, .
: <0°08]|<0°75|<2°00 <0°030 |<0°030 |19~22[24~26] — | — —
25-20L 3108 75.07 [0+70 2°00 | 0°010 | 07007 | 20°25| 24°55| — | — —
<0°25/<0°751<2+00'<0°030 |<0°030 [1o~222a~2¢] — | — —
25-20H 30 Voris [ov7s {1063 | — — | 20783 25:03] — |'— —
Table 2. Mechanical pf(}perties,of 25~20 at hi‘gh—,temp; & high-speed.
) o 7
Composition (%) ‘ Heat Room temp. low speed | Result
‘ : ‘treatment R [ 17 esults
c|sipn| P! s | mi|cr [Mojcu | Fensile Elonga {}gﬂ“ Hardness
Alo141-491°50/0°017|0° 01220+ 72[24" 59 1150°C | 67°9 | 52°2. | 67°1 . 86 Bad
B0°15(0° 751 *63 0+018[20°83(25°03(0° 21 wa 66°6 | 46°0 | 582 84 | Slightly good
Clo*15l0*61]1*53/0°015/0*012/20+84[24°870° 10| 0 14 66°4 | 49'6 | 69°5 83. | Mostly good
D[0°07 20°48[24°43 : 57°8 | 60°8 | 73°0 75 | Good
E{0°10° 120" 12|24 86 654 | 6l*8 | 74°0 89 —
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Developments of heating curves
before rolling operations.
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Fig. 7. Diagram of piercing operation.
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Results of guide shoes tested.

Table 3.
Composition '
; ' » Remarks Results
C[si|mMa| P | s |or!Ni|Me
P : ! -
A 1°5 o |0*3 - 1< : 2100'2'00 __ | Ordinary; _Guid shoe mark due to.
~r¢%re~@eo@%op%2ym~ym 'steel used sticking, rejected
. ,
Nodular type . . . s e . . . 30~40 piercings
(pearlite) 35| 2 5 0°50 | <0°05,<0"05 0°07 (in current use)
I | 3°65 | 085 | 0°70 | 0%1241 0046 091 |, 081 | — . Slightly worse than I
1 }\'3-45” 0-78 | 0°56 | 0°187 40-032"‘ 074 0°78 | — Slightly worse than'
. A.: » . . . . . . . Almost the same as
I 3'63 | 092 | 041 | 0°124] 0°244| 1°14 | 2°51 | — nodular £ype
3w24 | 071 | 0°54 | 07146 0207 — | — | — | Slightly worse than I
: _ . ‘ | )
; - i — ; .
. ... B . a0 ‘1'06{ 0°64 0°092!o-72? 0°74 | — | 10 piercings ~
2 Table 4. Results of dorn tested (1955. May, June)
Composition i Result
- Mark ‘ - , :
C - s Mn ' Cr Ni ] Mo [Nos. usedNos. good
(Ourspec.) | 0°25~0°35 | 0*20~0"60 | 0°20~0"60 | 2°50~3" 50 | 0"50~1°"50 ‘ 1 L3
A 0°32 0°35 0°34 | 3724 0°85 — |
B 030 | 016 0*14 | 284 2*35 | 121 1o 0
C 049 | 0°26 042 . 2% 072 | — o ! 2
D 032 | 0°24 0'42 | 4°58 0°84 1 — 9 , 3
E 0°46 : 0-29 0°46 619 1°60" — 8 0
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