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Photo. 1. Microscopic structure observed

- after typical heat treatments.
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Fig. 1. Outline drawing of H.P. turbine shaft.
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Fig. 2. Outline drawing of L. P. turbine shaft.
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Table 1. Mechanical propefties of H. P. turbine shafts.

sgéeldth Tensile | Elongation Reduction Impact value
Heat treatment { Location | Direction (0.3‘%) strength of area (V-notch)

kg/mz'rﬁ kg /mm? % % kg -m/cm?
. ;JournaJ T | Longitu- 552 74+9 26°2 672 233
850°C X 10h—Fan | : | B dinal 56°1 752 25‘77 679 234
650°C X 15h—F.C T | Transverse] 546 73+9 22°5 56°3 10°7

y/ . . . . .
630°C X 15h>F.C Body '_I; R /. 55.3 74.3 ‘ 22.3 . 57.2 12.8
. adjal 553 74°3 | 22°6 58+4 14°3
| B 2 55°6 74°2 | 22°3  |° 607 127
Distance . Yield o o : Impact
. ! from . ) t strength Tensile | Elongation; Reduction value
Location | surface Direction | (0°295) stength ; of area (V-notch)
, ‘

mm ‘ L kg /mm? | kg /mm . % ‘ %, kg -m/cm?
10 Transverse 55°3 74+1 23*5 60°8 16°0
Blades 100 4 55°2 746 231 54*5 : 14+3
150 4 562 761 21°9 50°9 8*1
g 190 4 550 742 222 | 5140 8- 1
Body ] 235 4 542 73°3 22°4 50°7 62
290 ” 5376 72°0 2149 48+9 8°5
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Table 2. Machanical properties of L. P. turbine shafts.
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Heat treatment|Location| Direction | S'T€PE strength tion of area | per:
‘ *2%) (V-notch) ture
(0°2%) | kg /mm? %o Yo °
kg /mm? kg -m/cm? C
i - I
' Journal | MOPBHU- | g5 | g5es 236 . 654 21°0 —34
850°C X 18h— Oil . ,
Transverse 66°5 830 21+3 536 111 | —11
640°C X 43h— Body P
' F.C Radial 664 | 828 23°8 63°1 i 188 | —
) ' Longitu- . . . . .
870°C X 18h—> i Journal dinal 613 79+8 24+5 | 64 8. 232 +15
Fan - ;
Transverse 61°9 80+9 20°5 . 47°9 .90 +41
640°C X 43h—> Body nev | ,
F.C Radial 61°7 806 2242 56°0 7°2 —
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Fig. 3. Mechanical propérties on transverse
sections of fan cooled and tempered L. P.
turbine shaft.
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Hiroshi Hirano, Shunji, Yamamoto,
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