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Abstract

High Temperature Thermomechanical Treatment (HTTT) change on steel
showed that at optimal regime, by thermomechanica factors (t°C, €%, V™, etc.)
influence, strength indicators increase and plastic properties preserved at rather high
level, than at the General Heat Treatment. Also, at the same regimes, was observed
improvement of corrosion resistance instead of expected reduction. Deeper researches
of these processes showed that influence of Hot Plastic Deformation provides more
uniform distribution of the aloying elements, than at General Heat Treatment. Lately
influence of the same factors was studied on steds (20T, 40I'CM®, 40IM®,

30I'CTIO, 38I'1T, 40T'®) crack resistance a HTTT. Austenite fragmentation,
dispersion increase of secondary phases, uniform distribution of alloying elements,
root “Release” from alloying elements caused crack resistance increase. To the
mentioned facts (important results) was added so-called “New phenomenon” complex
influence. Chemica composition of aloy for the technological process (treatment) +
“loop” <Ti+N+V or NB> create influence conditions of “New phenomenon”
(strength indicators increase with plasticity preservation at rather high level). It is
experimentally recorded and “New phenomenon” effects used at next technological
Processes.

1) Steel 10XH3M®T thermocycling in 20°C « 650°C limits, in elasticity limits
under acting stress, for example, load of mandrels on piercing stands (80-s of
the XX century);

2) Production of high-strength tubing 6s > 760 Vi’ from steel 40rdT (2002-
2004 yy);

3) Ralling of selected steel 3sp (C = 0,17-0,22%; Si=0,25-0,40%; Mn =0,80-
0,90%; S<0,02%; P<0,02% on bar-rolling mill with existence of “loop”
<Ti+N+V 56 NB> helps us to get weldable unified rebar (C<0,22%; Ceq<
0,43%) B500W with 65>500 mm” in hot rolled condition, without heat
treatment (2013-2015 yy).

In last years first direction has taken next appearance. On the basis of our own data,
Steel 10XH3M®T was changed by composition 08XH4CIM®T. Metal graphic
researches shown, that new composition has structure of Globular Bainite, which
importantly changed mandrels’ resistance characteristics (1000, 1500, 1700 pipes).
Everything is done at premises to make this process stably controlled.

Second direction - usage of steel 40r®T to produce high-strength tubing. This
direction istechnically and scientifically competitive.

Third direction — usage of selected steel 3sp with “loop” to produce B500W - it isin
all aspects documented direction. To provide conditions with help of sizing changes
and usage of rolling new schemes, HTTT should be stably controlled and it
requires more expenses, then B500W rebar production as per our project. But
simultaneous usage of both will be the best: with increase of strength indicators will
be increased constructive strength of finished production. Thisis our next level!



Nowadays, to spread the acting sphere of “New phenomenon” are mobilized all
possibilities. In all compositions, which are intended for pipe instrument production,
added “loop” <Ti+N+V or NB>:

1. Composition 08XH4CIM®Tintended for production of piercing stand
mandrels;
2. Composition 200X20JH5PT intended for production of automated stand
mandrels;
3. Composition 350C1I02/THSM®T intended for production of sizing stand
mandrels;
4. Composition 160X16/IH5®T intended for production of rolling
standsrulers;
“New phenomenon” structural “release” with help of new technical possibilities, for
example, usage of RAM with distinguish possibility of <50-20 A, in many aspects
will help us to solve this problem. We can define our position in next way. We
will repeat professor Messbauer’s known expression: different types of connecting
powers “must be covered by one and the same hat!” And it was proved perfectly
with next experimental results!! For us we will take Genie-Preston phases
example. Formed secondary phases, root with coherent unions, provide conditions
for strength high indicators (production of duralumin). Destruction of connecting
powers by temperature influence, development of next coagulation processes,
provides composition’s full degradation and etc. If we represent dispersal
secondary phases (TiC, TiN,VC, VNand others)*, which represent surmountable
barriers, then serious delay of movement (strength increase) corresponds to
existing result (strength important increase A6s> 200-250 M/mm?and plasticity
preservation at high level §=27-35%). Strength increase is followed by plasticity
increase — intensive movement of dislocations. We have all required for next
conclusion:
B500W successfully got through plant approbation (NN25%; 18X 16XV; 12XV mm)
and it is ready for full-scale usage.
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