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METHOD OF MANUPACTURE OF BLADES

Authors of Invention: S. Z. Piglin, V. V. Boytsov, A, V. Bakharev,
Yu. I. Kaplin, S. A. Kas'yanov, Yu. Ye. Rybkin, A. S. Nikishov, v, N,

Arzhakov, O. A. Nikishov, L. G. vertyukova, and L. P. Rink.

The invention pertains to the field of shaping metals by
pressure, and namely to the manufacture of turbine and compressor

blades from titanium and its alloys by stampinges

There is known a method of manufacture of tlades from titanium
and its alloys, with which the initial blank is covered with
lubricant, heated to the stamping temperature and formed in a die,
heated to the same temperature. However, with such a amethod during
stamping there appear considerable nonyniforaity of deformation and

considerable elastic strains in the machine and the tool, which leads

===
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to distortion of the geometry of the blades and, as a consequence,
requires special operations of calibration and heat treatsent, as a

result of which substantial wvarping of the blades occurs.

The proposed method is distinguished by the fact that as
labricant ve use enamel. With this the heating temperature of the
blank is selected equal to the maxiaum anmnealing temperature of the
materjal being shaped, and deformation is accoaplished with the rate

of deformation not exceeding 20 mm/s.

This raises the quality of the articles and reduces the

technological cycle.

The proposed method involves the following.

The initial plank is preliminarily covered yith a layer of
enamel or glass lubricant, then the blamk is heated to a temperature
1nsignificantly (30-509C) exceeding the lower limit of the
temperature range of stamping, and is stamped with rate of
deformation not exceeding 20 am/s in a die with heat-insulation

working zone. The djie is heated to the staamping temperature.

The proposed meth>d considerably lowers the force of deforaing due to

the absence of partial cooling of surface layers and deeper
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occurrence of softening processes in the course of deformation
itself. As a result of uniformity of the teaperature fielil of the
blank in the process of deformation the homogeneity of the structure
is sharply raised. There is no longer a meed to compensate for losses
of heat of the heated blank by raising the initial temperature of
heatiag in the furnace. In the proposed method the temperature of
heating of the blank of alloy VrZ-1 is 870-209C. Lowering of the
initial heating tsmperature of the blank in comjumction yith
preliminary covering of the blank with enamel considerably reduces
the degree of intsraction of the heated metal with the surrounding
mediua, i.e., scale of the alpha-deposited layer (satucation by

hydrogen, oxygen, nitrogem etc.) is formsed.

In the proposed method the first high-temperature stage of heat
treatpent is coabined with the last deformation-sizing, which,
besjdes econoay 2f expenditure for heat treatment, practically

elimimages the varping of blades.

OBJECT OF INVENTION

The method of manufacture of blades from titanium and its

alloys, with which the initial blank is covered with lubricant, is
heated to the stamping temperature and shaped in the die, heated to
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the same teaperature, is distinguished by the fact that for raising
the guality of articles and shortening the techmological zycle, as
lubricant we use enamel, with this the heating temperatura of the
blank is selected equal to the maximum anmealing temperature of the

materjal to be deformed, and deformation is accomplished at a rate of

deformation not exceeding 20 sa/s.
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