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U . ~~~. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a  A ~ A , a P p  p p R , r
b 6 5 6 B, b C c C c S, s
B o  B .  V, v T i  T m  T, t
r r r a G , g Y y  y y U , u

8 D , d 0 ~ F, f
E e E a Ye , ye; E, e* X x X x Kh , kh

ii Zh , ~h 14 i~ LI q Ts , ts
3 a  3 ,  Z, z 

~
j  .

~ 
Ch , ch

H I’  I, i W w  ill w Sh, sh
H ~ R a Y , y 14 111 iq Shch , shch
H ~ IC x K, k b b

JI J~ fl A L, 1 bI ~ Y, y
b b  B ~

H H H ‘ N n 3 a .9 , E, e

D o  0 o 0, 0 hJ~~ Yu ,y u
f l n  J i g  P , p  R H  R a  Ya ,ya

*~~~~ initially , after vowels , and after b , ~; e elsewhere .
When written as ë in Russian , transliterate as y

~ 
or ë.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sinh arc sh sinh~~
cos cos ch cosh arc ch cosh 1tg tan th tanh arc th t anh 1ctg cot cth coth arc cth coth
sec sec sch sech arc sch sech

1cosec csc csch csch arc csch csch

Russian English

rot curl
ig log
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METHOD OP IIANUPA CT URE 0? BLADES

Authors of Invention: S. Z. P iglin , V. V. Boytsov , a. v. Hakh& rev.

Vu. A. Kap lin , s. a. Kas ’yanov , Vu. Ye. Rybkia. A. S. Mikisho v , V. N .
Arzhako v , 0. A. N t k ishov , L. 6. vert pakova , and t. P. Rink.

The invention pertains to the field of shaping metals by

pressure, and namely to the manufacture of turbine and com pressor

blades from titaniu m and its alloys by stamping.~

Ther. is known a method of manufacture of Uade s from titan ium

and its al loys, wit h whic h the initial blank is covered with

lubrican t, heated to the stamping tempe rat ure and for med in a di.,

~~ated to the same temperature . However , aith such a meth od dur ieg

stamping ther e appea r considerable nonuni formity of deformation and

considerable elast ic stra ins in the machine and the tool, whic h leads V
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to distortion of the geometry of the blades and, as a consequence,

requires special operations of calibration~ and beat treatment, as a

result of wh ich substantial warpin g of tke blades occurs.

The proposed method is distingu ished by the fact that as

lubricant we use enamel. With this the heating temperature of the

blank is selected equal to the maximum annealing temperature of the

material being shaped, and deformation is accomplished with the rate

of deformation not exceeding 20 mm/s.

This raises the quality of the articles and reduces the

technological cycle.

JV 

The proposed method involves the following.

The initial blank is preliminarily covered with a layer of

enamel or glass lubrican t, then the blank is heated to a temperature

insignificantly (30—50°C) exceeding the I.ewer limit of the

temperature range of stamping, and is stamped with rate of

deformation not exceeding 20 am/s in a die with beat—insulation

working zone. The die is heated to the stamping temperature.

Tke proposed mstb d considerably lowers the for c. of defor ming due to ‘I
]

the absence of partial cooling of surf acs layers and deepe r
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occurrence of softening processes in the course of deformat ion

itself. As a result of uniformity of the temperature fiell of the

blank in the process of deformation the homogeneity of the structure

is sharply raised. There is no longer a need to compensate for losses

of heat of the heated blank by raising the initial temperature of

heating in the furnace. In the proposed method the tempersture of

heating of the blink of alloy VTZ— 1 is 87O—20°C.~ Lowering of theA
initial heating temperature of the blank in conjunction with

preliminary covering of the blank with enamel considerably reduces

the degree of interaction of the heated •etal with the surrounding

medium, i.e., scale of the alpha—deposited layer (saturation by

hydrogen, oxygen, nitrogen etc.) is formed.

In the proposed method the first high—temperature stnge of heat

treatment is combi ned wit h the last deformation—sizing, which,

b•sjdes econom y at expenditure for heat treat•ent, practically

eliminates the warpin g of blades.

OBJ ECT 0? INVENTION

The method of manufacture of blades from titanium and its

alloy., wi th which the initial blank is covered with lubricant, is V

heated to the stamping temperature and shaped in the die, heated to 
V
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the same temperature, is disti nguished by the fact that  f a r  raising

the qual i ty  of articles and shortening the technological cycle , as

lubr icant we use enamel, with this the heating temperature of the

blank is selectei equal to the max imum an.~ealing temperatur e of the

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

deformation not exceeding 20 m a/s.
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