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'ON THE FATIGUE TEST OF HOLLOW DRILL STEEL BY A FATIGUE-
TESTING MACHINE OF ELECTROMAGNETIC-RESONANCE TYPE

Synopsis:

Michira Uchiyama and Fujio Seki

The authors mvestlgated the fatigue strength of hollow drill steel rods under reversed
bending, using an electromagnetic resonance type fatigue testing machme as shown its block

diagram in Fig. 1.

are listed in Table 1~2.
Results obtained were as follows;

1} Fatigue limits of hollow drill steel rods showed 20~30 kg/mm?2.

53 kinds of foreign and home manufactures are refered to the preparation
of 10 kinds of test steels, whose chemical compositions,

physical and mecharical properties-

Those were not affec-

ted by the kind of steel, but largely by their method ot heat treatment. (Fig.2)
2) Steels with the troostitic micro-structure, of hardness around Hv 400, could obtain the

maximum fatigue strength. (Fig. 3) -

3) Surface conditions of hollow drill steel rods had a considerable influence on then‘

fatigue strength
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Table 1. Chemical compositions of samples.
Sample 1[ , Chemical compositions (%) ,
No. 7% 7L B e R B ; .
N C Si Mn P S l Ni Cr Mo v Ti

1 | 080 | 028 | 0°50 | o-018| o014| — ' — — — | ous | —
10 . 0'64 | 0°25 ' 0°48 , 0°024 | 0°018| — — —_— — — —
9 ' 0°74 0°23 | 0°24 0°021 | 0°038 — | — — 0°08 — —
2 | 0°38 0°33 0°70 | 07020 | 0°008 | 3°18 | 0°76 ; 0°39 — — —
3 0732 1°11 0°36 ' 0°016 | 0°019 — | 1°36 —_— 0°13 — —
4 ¢ o021 080 ' 0°91 0°028 | 0015 ! 0°28 - 2°30 0°25 — — —
5 0°85 i 0726 | 0728 0°020 { 0°013 | — 1°11 0°26 0°25 — —
6 | 0°55 0°35 0°85 & 0°025 | 0°018 — ;072 _— —_ — —
7 ' 0°55 0°30 0*88 | 0°035 | 0°010 — 1*10 0°22 0°17 — —
8 0'62 | 0735 0°96 0°016 | 0024 | — 0°57 —_ i = — -1 yes
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Table 2. Physical and mechanical properties of samples.

: . . ! ; i
Sample Surface};rehcl:}_(l;ffiszgg * Nonmetallic Grain 1 Heat o8 | e ! 17, p ‘
rough- .o " inclusions size  treat- (kg kg . Hv
No. Iness 77 (mm) ments | /mm?2). (%) (29%) | m™/em?)
() ; ' }
! -f . R 95°2 ' 1674 213 | 271 272
. 0.8. 006 ' All 3p LA  91°3  16°4 @ 236 27 252
1 12 _ Gg 6°5 Q 1598 81 124 , 14 420
LS. 002 ' B30 3p T 138'7  12*8  20°2 | 2°7 344
: S 7004 : 23'6 428 48 202
. ‘ . . R 73"6 , 160 27°4 3-8 214
o | 3 0.S. 0715 + Al*0 3a Gg 5| LA 723 | 1674 | 2774 3.4 209
Se - " g54° Q1315 ' T8 | 165 1°7 404
' 1.S. 0'04 . B2'6 3p . '
: ; ; T 113°2 | 14'4 | 25'8 27 | 328
f : . i
| ey | ) R | 91.7 16°4 | 21°8 21 278
0.S. 0717 | Al'8 3n .| LA ' 898 ' 17°1 | 232 21 262
9 20 Gg 6°0 o7, X ) )
LS 0°08 B3l 4p Q 1432 , 8'1 15°3 1°4 409
e : T |125°1 12°3 | 25°8 27 341
! _ .
) - R 145°4  11°5  28°2 !  4°3 436
0.8. o  A07 3pm | - L LA | 984 | 236 638 , 13°3 273
2 26 . Gd 72| g 189°1 o -
'1.S. 0.00 ' B2'8 3u | Lo 1372 S8 568
| T 128°2 16°0 42°3 | 61 381
L ! R i : R
| | R 84°0 | 25°5  ea'e | 11°4 236
3 g O 0O AC.8 3u !Gd ea| LA | 81°8 | 2014 ea6 ! 1178 232
I 1S. o B30 3 , Q | 166%4 12°3  38°1 (. 3°8 487
| = # T | 1592 | 144 ., 42'8 ] 4°8 441
i . )
i R |i12500 ~19'8  45°4 | ori 385
. o OS0 AU Bm e ] LA |1007 23 527 1207 298
_ LS 0 B2.7 3 Q 151°2 12°8 42*3 | 4°8 470
: Lo IR T 133.3 « 16°4 496 t 68 391
| . ‘ R 1355 | 1223 | 2602 | 10 404
s | e | 0-5. 0706 | AD%6 3u Gd 56| LA 1073 | 1674 | 448 | 3.7 = 291
T 1S, o . B2'4 34 | Q | >193 <3 <7 i 05 i 736
I o “ T 1525 | 1170 | 21°8 | 0'8 .. 476
; : ' o
‘ ) R 101°8 . 178 'l 38's 27 315
6 50 0.S. 0.13 A07 3 Gd s's. LA [924 2000 | 424 48 | 261
1.S. 001 B2:9 3 o >197 . <4 <7 0°s : 680
L L OH T 131°8 12°3 { 355 | 27 | 371
} 1 Yy
R o v ! [
; ) X R 134°5 9+4 | 21°3 27 ¢ 381
., s 0.5. 0°15  A0°8.3a Gd 6n LA | 966 | 16'a | 403 48 | 285
e ’ # T 1454 12°8 , 38°! 6*1 | 436
— S , ! P —
i cia | . 1 R 1191, | 17°8 | 33°8 | 271 | 307
5 o |05 03y A0 Sk 0 LA 83| 193 408 |48 1 250
“ 1S, 00l |\ B27 3a i Q | >190 <4 = <17 ! 05 | 700
ek | £ LT ;1234 | 15°6 3871 2°7 ¢ 357

Rem. R : As rolled

L A : Annealed at low temperature (No. 4 at 600°C. other samples cooled in furnace
~at 650°C) ' '
Q : As quenched (850°C, oil)
T : Hardened and drawn (Nos. 3 & 4 are drawn at 400°C, other samples at 500°C)
S : Spheroidized

0.S. : Quter surface

1.S. : Inner. surface
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