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Synopsis :

The 13 % Cr stainless steel tubing has been manufactured by rolling in the
Mannesmann mandrel mill, upsetting and heat treatment in Chita Works, Kawasaki
Steel Corporation. The billet has been made by continuous casting and rolling at the
billet mill. Sulfur content of the billet is lowered to less than 0.002% to improve hot
workability. High piercing efficiency of the billet is required for decreasing defects on the
outer and inner surfaces of the tube. The groove design of the mandrel mill roll is
improved to prevent sticking between mandrel bar and tube. In order to succeed in
upsetting, lubrication between tube and upsetting tools is necessary. The 13% Cr
stainless steel tubing manufactured by the process described above has dimensional
accuracy similar to that for carbon steels and has mechanical properties satisfying the
specification of API L80 Grade. Besides, the tubing exhibits corrosion resistance to CO2

and brine environment and is useful for oil and gas wells containing CO2 and brine.
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Synopsis:

The 139% Cr stainless steel tubing has been manufactured by rolling in the
Mannesmann mandrel mill, upsetting and heat treatment in Chita Works, Kawa-
saki Steel Corporation.
rolling at the billet mill.

The billet .has been made by continuous casting and
Sulfur content of the billet is lowered to less than
0.0029% to improve hot workahility, High piercing efficiency of the hillet is re-
The

groove design of the mandrel mill roll is improved to prevent sticking between

quired for decreasing defects on the outer and inner surfaces of the tube.
mandrel bar and tube. In order to succeed in upsetting, lubrication between
tube and upsetting tools is necessary.

The the 139% Cr stainless steel tubing manufactured by the processes de-
scribed above has dimensional accuracy similar to that for carbon steels and has
mechanical properties satisfying the specification of API L8O Grade. Besides, the
tubing exhibits corrosion resistance to CO; and brine environment and is useful

for oil and gas wells containing CO; and brine.
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Table 1 Mechanical and impact properties required for 139
Cr stainless stee]l O.C. T.G.

< Hard. Toughness
User | Grade (E\/l) (ES) EL (%) ness {feelb)
s 81 (HRC) | avg. | min.
API
A 80 80~ 95| = 95 Formula | =23
- ATL P .
85 85~100| =100 Formula | =23
API .
13Cr75 |75~ 90| = 95 Formula| =22 30 - 23
- API .
B 13Cr-80 (B0~ 95| = 95 Formula =23 28 22
: 5 API
13Cr-85 (95~110| 2100 | o o [ =26 25 20
= | APL
C |L8B013Cr|80~ 95|z 95 Formula | =23
- | API
D 80 80~ 95| = 95 Formula =23
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Table 2 Standard chemical compositions of 13% Cr stainless

steel
{wt %)
c|si|mj P | s |nifcr Mq N
139 Cr o.zojo.so‘o‘eo{ go.ozo‘o.om] — {13.0 — |0.025

Jefore testling After testing

Reduction of diameter*‘u—lgi):

Fig. 1 Measurement of the O.D. reduction in the hot tensile
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Fig. 2 Effect of S-content on hot workability of 139 Cr stain-
less steel
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Fig. 3 Efecct of heating temperature on hot workability of
139 Cr stainless steel
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Fig. 4 Effect of strain rate on hot workability of 139 Cr stain-
less steel
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Fig. 5 Critical reduction to Mannesmann effect of 13% Cr
stainless steel
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Fig. 6 Manufacturing process of 13% Cr billet
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Fig. 7 Manufacturing process of 13% Cr upset-tubing
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Fig. 8 The ratio of relling force of 1394 Cr stainless steel to
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Fig. 9 Available size
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Fig. 10 Effect of chemical composition on wear-resistance in
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Fig. 11 Effect of piercing efficiency on internal defect
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Table 3 Production results of tensile propeties of KO 13CR-
80 (275" x6.51b/t)

" Yield | Tensile Elongation Yield
strength strength (5 ) Ratio
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T a x g z o o g

Pipe body 10]86.0/0.91|108.5/1.07{42.5(4.80(79.5|0.53

Upset part  |18|86.912.93/110.6/1.9933.7|1.86|78.6(1.99
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Fig. 16 Comparison between observed tensile strengths ol heat
treated 13 Cr stainless steel and calculated ones
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Fig. 17 Production results of hardness distribution of KO 13
CR-80 (27" x 6.5 Ib/ft)
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