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Supplementary table 1 Simplified chart of insert bearing unit combinations

Insert bearing for units

Cylindrical bore (with set screws)

Tapered bore (with adapter)

Type Housing m_ m
for units L] ] A
Stainless steel
ucC200 ucxoo uC300 UC200S6 UK200 UKX00 UK300
Pillow block type P200, PX00, P300 UCP200 UCPX00 UCP300 UKP200 UKPX00 UKP300
PK200
ﬂ 1P200, IP300 UCIP200 UCIP300 UKIP200 UKIP300
PA200, SPA200 UCPA200 UCSPA200S6
PH200 UCPH200
LP200
P000, SP000
SP200 UCSP200S6
PP200
Square-flanged F200, FX00, F300 UCF200 UCFXO00 UCF300 UKF200 UKFX00 UKF300
type F200E, FX00E UCF200E | UCFX00E
5 5 SF200 UCSF200S6
@ NF200
o D FS300 UCFS300 UKFS300
Rhombic-flanged FL200, FLX00, FL300 | UCFL200 UCFLX00 UCFL300 UKFL200 UKFLX00 | UKFL300
type FL200E UCFL200E
FA200 UCFA200
@ FB200 UCFB200
LF200
FL000, SFL000
NFL200
SFL200 UCSFL200S6
Round-flanged type
with spigot joint FC200, FCX00, FCX00E | UCFC200 | UCFCX00 UKFC200 | UKFCX00
P UCFCXO00E
SFC200 UCFSC200S6
Pressed steel
flange type PF200
O PFL200
@ PFT200
Take-up type T200,TX00,T300 UCT200 UCTXO00 UCT300 UKT200 UKTX00 UKT300
T200E, TX00E UCT200E UCTX200E
[@ ST200 UCST200S6
T200+H UCTH200
TL200 UCTL200 (UKTL200)
TU200,TU300 UCTU200 UCTU300 (UKTU200) (UKTU300)
PTH200
NPTH200
Cartridge type
@ C200, CX00, C300 uCccC200 uUCcCxoo UCC300 UKC200 UKCX00 UKC300
Hanger type
HA200 UCHA200

©
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Insert bearing for units

Cylindrical bore (with set screws)

ﬂil mil

Cylindrical bore (with eccentric locking collar)

O L

Housing
for units

Type

“Compact” series | Stainless steel
SU000 SU000S6 SB200 SA200 NA200
NAP200 P200, PX00, P300 | Pillow block type
NAPK200 PK200
IP200, IP300 -@
PA200, SPA200
PH200
BLP200 ALP200 LP200
UP000 USP000S6 P000, SP000
SP200
SBPP200 SAPP200 PP200
F200, FX00, F300 |Square-flanged
F200E, FX00E type
SF200 0 o
NANF200 NF200
FS300 Q @ 0
FL200, FLX00, FL300 |Rhombic-flanged
FL200E type
FA200
FB200 @
BLF200 ALF200 LF200
UFL000 USFL000S6 FL000, SFL000
NANFL200 NFL200
SFL200
Round-flanged type
NAFC200 FC200, FCX00, FCX00E | With spigot joint
SFC200
Pressed steel
SBPF200 SAPF200 PF200 flange type
SBPFL200 SAPFL200 PFL200 .
SBPFT200 PFT200 @
NAT200 T200,TX00,T300 Take-up type
T200E, TX00E
ST200 @
T200+H
TL200
TU200,TU300
SBPTH200 PTH200
SBNPTH200 NPTH200
Cartridge type
NAC200 €200, CX00, C300 @
Hanger type
HA200 @
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Supplementary table 2 Tightening torques of mounting bolts for housing and cast iron cover

Supplementary table 2 Tightening torques of mounting bolts for
housing and cast iron cover

(1) Tightening torques of

mounting bolts for housing
(recommended)

(2) Tightening torques of mounting bolts for cast iron cover

Nominal size

Tightening torques

of screws N-m
M 6 2.6— 4.7
M 8 6 — 10
M10 12 - 21
M12 21 - 37
M14 34 - 60
M16 53 - 93
M18 77 - 137
M20 104 - 186
M22 143 - 256
M27 266 — 478
M30 360 - 645
M33 494 - 886
M36 631 -1130

(recommended)
. . . . Part No. of applicable cast iron covers
Nominal size | Tightening (reference)
of screws | torques, N - m : - -
200 series X00 series 300 series
M3 0.3- 0.6 |204, 205 - -
M4 0.8- 1.4 | 204FC3 (FD3), - 305-307
205FC3 (FD3),
206-215
M5 1.5- 28 |216-218 X18, X20 308-324
M8 6 -10 - - 326, 328
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Supplementary table 3 Tightening torques of set screws for
inner ring and eccentric locking collar
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(1) Tightening torques of set screws for inner ring and eccentric locking collar (metric series)

(recommended)
. . . . Part No. of applicable bearings
Nominal size Tightening UC200
of screws torques, N - m RBzoo, uCXxo0 UC300 NA200 SB200 SU000 ER200
M 3X0.35 0.7 000, 001
M 4X0.5 1.8 - - 002, 003
M 5X0.5 3 201X-203X - - 201-203 | 004-006 -
M 6X0.75 4 201-206 | XO05 305, 306 - 204-207 - 201-206
M 6X1 4 - - - 204, 205 -
M 8X1 8.5 207-209 | X06-X08 | 307 206-210 | 208 207-209
M10X1.25 17.5 210-212 | X09-X11 | 308, 309 | 211, 212 - 210-212
M12X1.5 28 213-218 | X12-X17 | 310-314 - -
M14X1.5 35 - X18 315, 316
M16X1.5 56 X20 317-319
M18X1.5 62 - 320-324
M20X1.5 83 326, 328

(2) Tightening torques of set screws for inner ring and eccentric locking collar (inch series)

(recommended)
. . . . Part No. of applicable bearings
Nominal size Tightening UC200
of screws torques, N - Z
q m ER200, RB200 UCXo00 SB200

10-32UNF 3 - - 201, 202
1/4-28UNF 4 201-206 X05 204-207
5/16-24UNF 8.5 207-209 X06-X08 208
3/8-24UNF 17.5 210-212 X09-X11 -
1/2-20UNF 28 213-218 X12-X18
5/8-18UNF 56 - X20

Supplementary table 4 Tightening torques of adapter lock nuts (reference)

Bore Tightening torques, N - m Bore Tightening torques, N - m
code UK200 | UKX00 | UK300 code UK200 | UKX00 | UK300
05 24.5 34 29 16 196 255 441
06 29 39 44 17 225 294 530
07 39 49 59 18 265 343 608
08 49 73 78 19 - - 706
09 59 78 117 20 490 883
10 73 108 147 22 - 1220
11 98 137 177 24 1470
12 127 167 225 26 1770
13 147 196 265 28 2150

15 167 215 373
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Supplementary table 5 Machining dimensions of holes for housing dowel pins

(1) Machining dimensions of holes for pillow
block type housing (P) dowel pins
(recommended)

(2) Machining dimensions of holes for square-
flanged type housing (F) dowel pins

(recommended)

RN

bl S
dds - Embossed mark side
Unit : mm Unit : mm
Nominal No. a b ds (reference) | Pin seat thickness Nominal No. a b ds (reference) | Pin seat thickness
P203 6 6 4 16 F204 6 43 4 11
P204 6 6 4 16 F205 6 475 4 13
P205 6 6 4 16 F206 75 54 4 13
P206 6 6 4 17 F207 75 58.5 5 15
:gg; g g g 12 F208 75 65 5 15
F209 75 68.5 5 16
:223 13 12 : z? F210 75 715 5 16
F211 9 81 6 18
P211 10 10 6 23 F212 9 87.5 6 18
el (B 2| % e |0 |wmil s | o=
F214 10 96.5 8 22
P214 10 10 8 27
1 1 22
P215 12.5 12.5 8 28 g}g 18 182 g 5o
P216 12 12 8 30
P217 12 12 8 32 F217 10 110 8 24
P218 1 " 5 33 F218 10 117.5 8 25
FX05 75 54 5 13
PX05 ’ ! 5 16 FX06 75 58.5 5 14
ggs g g g ] ; FX07 7.5 65 5 14
PX08 5 8 H o1 FX08 75 68.5 5 14
PX09 8 8 5 o1 FX09 75 715 5 14
PX10 g 5 5 5 FX10 9 81 6 20
PX11 9 9 6 o8 FX11 9 87.5 6 20
PX12 9 9 6 28 FX12 9 93.5 6 21
PX13 10 10 8 28 FX13 10 93.5 8 21
PX14 10 10 8 32 FX14 10 98.5 8 22
PX15 10 10 8 35 FX15 10 142 8 24
PX16 12 12 8 34 FX16 10 107 8 24
PX17 12 12 8 34 FX17 10 155 8 24
PX18 15 15 10 38 FX18 12 155 10 24
PX20 19 9 1 T FX20 12 134 10 28
F305 75 55 5 13
P305 8 8 5 16 F306 75 62.5 5 15
P306 10 10 5 17 F307 75 67.5 5 16
P307 10 10 5 19 F303 5 - 5 -
P308 1 11 6 19 F309 9 80 6 18
P309 1 1 6 21 F310 9 875 6 19
P310 1 " 6 24 F311 10 925 8 20
sg}; }g ]g 2 gg F312 10 975 8 22
P313 12 15 8 % F313 10 104 8 22
F314 12 113 10 25
:g:: 1:‘; 1‘21 18 gg F315 12 118 10 25
F316 12 125 10 27
P316 15 15 10 35 F317 12 130 10 27
";g}g }g ]g 18 28 F318 12 140 10 30
P319 i i 10 16 F319 12 145 10 30
F320 16 155 13 32
:g:? }; ]; ] 2 22 F321 16 155 13 32
p322 17 17 13 0 F322 16 170 13 35
P324 17 17 13 50 F324 16 185 13 40
F326 16 205 13 45
P326 20 20 13 50
P328 20 20 13 60 F328 16 225 13 55
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(3) Machining dimensions of holes for Rombic-
flanged type housing (FL) dowel pins
(recommended)

Unit : mm
Nominal No. a b ds (reference) |Pin seat thickness
FL204 26 9 4 1
FL205 32 10 4 13
FL206 34 12 4 13
FL207 34 14 5 14
FL208 35 15 5 14
FL209 40 15 5 15
FL210 41 16 5 15
FL211 43 19 6 18
FL212 52 22 6 18
FL213 50 21 6 20
FL214 52 22 8 20
FL215 53 23 8 20
FL216 56 23 8 20
FL217 57 25 8 22
FL218 57 26 8 23
FLX05 27 12 5 13
FLX06 30 14 5 14
FLX07 32 15 5 14
FLX08 33 15 5 14
FLX09 35 16 5 14
FLX10 37 19 6 20
FL305 32 12 5 13
FL306 46 14 5 15
FL307 44 14 5 16
FL308 45 17 6 17
FL309 53 19 6 18
FL310 53 19 6 19
FL311 52 20 8 20
FL312 60 21 8 22
FL313 60 25 8 25
FL314 68 26 10 28
FL315 64 26 10 30
FL316 74 29 10 32
FL317 75 31 10 32
FL318 74 32 10 36
FL319 80 32 10 40
FL320 86 34 13 40
FL321 86 34 13 40
FL322 86 36 13 42
FL324 94 41 13 48
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Supplementary table 6 Shaft tolerances (deviation from nominal dimensions) w——————— — —

Supplementary table 6 Shaft tolerances (deviation from nominal dimensions)

Norr_nnal Sl Deviation classes of shaft dia.
dia. (mm)
Over | Upto | d6 e6 f6 g5 g6 h5 h6 h7 h8 h9 | h10 | js5 | js6 | js7 i5 j6
"30|-20|-10] -4 -4 o] o o o] o] o T3] +6
: 6| 38| _28|-18]|-9| 12| -5|-8| 12 |-18|-30]-48|F2%|F4 |6 | 5| _2
40 |-25]-18] -5 -5 o] o] o o| o] o 4| 47
6 10| 49| _3a|-22| 41| 12| -6|-9| 15| -22|-36|-58|F3 [FA5|ETS] 5| 5
“50|-82|-16]-6|-6| 0] 0 | o o o o 15| +8
1° B 61| _a3|-27| 14| 17| -8 | 41| 18| -27|-a3|-70|F* [£35|£9 | 3| _3
65| -40-20]| -7 -7 o] o | o o o] o +5 | +9
18 30| 78| 53| -33| 16| 20 | -9 | 13| 21 | -33| 52 |_sa|FAS|EES{HOSE Gy
80| -50-25] -9 ] -9 o | o | o o| o] o 16 | +11
80 501 96| _66|-41| 20 | 25 | 11 | 16 | 25 | -39 | -62| 100 [FO5|*8 |25 5| 5
100 | -60|-30] 10| 10| o | o | o o | ol o £ 6 | +12
50 80 | 19| _70|-49| 23 | 20 | 13 | 19 | 30 | - 46 | - 74 | 120 |TE5[E95 | E5 | oy
120 | -72|-36| <12 | 12| o | o | o ol ol o 46 | +13
80 120 45| 94| 58| 27 | 34| 15 | 22 | 35 | -54|-87| 140 |75 TS g1 g
45| -85 | -4a3| 14 | -4 | o | o | o ol o | o +7 | +14
120 180 | 470 | 110 | -68| 32 | 39 | —18 | 25 | —40 | - 63| —100 | —160 [ F 9 [F125 [0 | 4y | g4
170 | -100 | =50 | 15 | -5 | o | o | o ol o | o 47| +16
180 250 | 199 | 129 | 79| —35 | —44 | 20 | 20 | a6 | - 72 | 115 | —185 [ 10 [ F145 |8 | 45 | 43
2190 | <110 | -s6| <17 | <17 | o | o | o ol o | o ‘7
250 315 | o5 | a2 | —88| 40 | 49 | 23 | 32 | 52 | — 81| —130 | 210 | TS5 #16 |26 | 45 | 216
210 | 125 | —62| <18 | -8 | o | o | o ol o | o ‘7
815 400 | 45 | 161 | —o98| 43 | 54 | —25 | -36 | -57 | - 89 | —140 | 230 | ¥125| 18 | £285) 44 | 218
230 | -135 | -68| 20 | 20 | o | o | o ol o | o +7
400 500 | 570 | 175 | 108 | 47 | 60 | —27 | —40 | —63 | — 97 | 155 | —250 | F135 |20 |15 5y | £20
260 | 145 | -76| 22 | 22| o | o | o | o | 0o | o
00 630 04 | 189 | 120 | 54 | 66 | 32 | 44 | 70 | -110 | 175 | 280 | 16 | *22 |36 f -} -
290 | -160 | —80| 24 | 24| o | o | o | o | o | o
630 800 | 540 | 210 | 130 | 60 | -74 | -36 | -50 | -80 | —125 | —200 | —320 |18 [¥25 |#40 | - | -
320 | 170 | -86| 26 | 26| o | o | o | o |0 | o
800 1000\ 76 | 206 | 142 | 66 | 82 | 40 | 56 | 90 | -140 | 230 | —3e0 | *20 | %28 |46 | - | -

*Aamp : Single plane mean bore diameter deviation
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Unit : um  (Reference)
Nominal shaft Aamp* of
dia. (mm) bearing
k5 | k6 | k7 | m5 | m6 | m7 | n5 | n6 | p6 | r6 t7 | Over |Upto (class 0)
+ 6 +9 +13 + 9 +12 |+ 16| +13 | + 16 | + 20 | + 23 | + 27 3 6 0
+ 1 +1 + 1 +4 | +4 |+ 4] +8 |+ 8| +12|+15 | + 15 - 8
+ 7 +10 +16 +12 +15 | + 21 +16 | + 19 | +24 | + 28 | + 34 6 10 0
+ 1 + 1 + 1 + 6 +6 |+ 6| +10 | +10 | + 15| +19 | + 19 - 8
+ 9 +12 +19 +15 +18 |+ 25| +20 | +23 | +29 | + 34 | + 41 10 18 0
+ 1 + 1 + 1 +7 +7 |+ 7| +12 [ +12 | +18 | + 23 | + 23 - 8
+11 +15 +23 +17 +21 +29 | +24 | +28 | + 35| + 41 | + 49 18 30 0
+ 2 + 2 + 2 + 8 +8 |+ 8| +15 [ +15 | +22 | + 28 | + 28 - 10
+13 +18 +27 +20 +25 | +34 | +28 | + 33 | +42 | + 50 | + 59 30 50 0
+ 2 + 2 + 2 + 9 +9 |+ 9| #17 | +17 | + 26 | + 34 | + 34 - 12
+ 60 | + 71 50 65
+15 | 421 | +32 | +24 | +30 | + 41| +33 | +39 | + 51 [ +41 |+ 4 0
+2 | +2 + 2 +11 +11 [ +11 | +20 | +20 | +32 | + 62 | + 73 65 80 - 15
+ 43 | + 43
+ 73 | + 86 80 100
+18 | 425 | +38 | +28 | +35 | + 48| +38 | + 45 | + 59 | + 51 | + 51 0
1 1 1 2 2 7 - 20
+3 | +3 +3 +13 +13 | + 13| +23 | +23 | + 3 +76 | + 89 100 120
+54 | + 54
+ 88 | +103
+63|+63| 120 140
+21 +28 +43 +33 +40 | + 55| +45 | + 52 | + 68 | + 90 | +105 140 160 0
+ 3 + 3 + 3 +15 +15 | + 15| 427 | +27 | + 43| + 65 | + 65 - 25
+ 93 | +108
+68 | +68| 160 180
+106 | +123
+ 77 | + 77 180 200
+24 +33 +50 +37 +46 | + 63 | +51 +60 | +79 | +109 | +126 200 225 0
+ 4 + 4 + 4 +17 +17 |+ 17| +31 [ +31 | + 50| + 80 | + 80 - 30
+113 | +130
+84|+84| 225 20
+126 | +146 250 280
+27 | +36 | +56 | +43 | +52 | + 72| +57 | + 66 | + 88 | + 94 | + 94 0
+4 | +4 | +4 ] 420 | +20 | + 20| +34 | + 34 | + 56 | +130 | +150 - 35
+908|+08| 280 315
+144 | +165
315 355
+29 | +40 | +61 | +46 | +57 | + 78 | +62 | + 73 | + 98 | +108 | +108 0
4 4 4 21 21 21 7 7 2 - 40
+ + + + + + +3 +37 | +62 | +150 | +171 355 400
+114 | +114
+166 | +189
400 450
+32 | +45 | +68 | +50 | +63 | + 86 | +67 | + 80 | +108 | +126 | +126 0
+5 +5 +5 +23 | +23 | + 23| +40 | + 40 | + 68 | 1172 | +195 - 45
132 | 4132 | 450 500
+194 | +220
500 560
432 | +44 | +70 | +58 | +70 | + 96 | +76 | + 88 | +122 | +150 | +150 0
0 0 0 +26 | +26 | + 26 | +44 | + 44 | + 78 | 1199 | +225 - 50
4155 | +155 | 960 630
+225 | +255
630 710
+36 | +50 | +80 | +66 | +80 | +110 | +86 | +100 | +138 | +175 | +175 0
0 0 0 +30 | +30 | + 30| +50 | + 50 | + 88 | 1235 | +265 - 75
4185 | +185 | 710 800
+266 | +300 800 900
+40 | +56 | +90 | +74 | +90 | +124 | +96 | +112 | +156 | +210 | +210 0
0 0 0 +34 | +34 | + 34| +56 | + 56 | +100 | 1276 | +310 -100
4220 | +200 | 900 1000
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Supplementary table 7 Housing bore tolerances (deviation from nominal dimensions)

NodT;n(aI:HBnc))re Deviation classes of housing bore
Over | Upto | E6 | F6 | F7 | G6 | G7 | H6 | H7 | H8 | HO | H10 | JS5 | Js6 | Js7 | J6 | J7
+43 | +27 | + 34 +17 + 24 +11 +18 | +27 | +43 | + 70 + 6 +10
e B o |i16|+16]|+6 |+ 6] 0 0 0 0 o [T4 [£55|*9 | _5 | _g
+53 | +33 | + 41 +20 + 28 +13 + 21 +33 | +52 | + 84 + 8 +12
18 300 4|2 |+20|+7 |+ 7| 0 0 | o | o | o [F45]*85]#05) 5| g
+ 66 | + 41 + 50 +25 + 34 +16 +25 | +39 | + 62 | +100 +10 +14
80 S0 50|15 )+25]+9 |+ 9 0 0o | o | o | o [T55[*8 [#25] 5| 4y
+79 | +49 | + 60 +29 + 40 +19 +30 | +46 | + 74 | +120 +13 +18
0 80 6o |+30|+30| +10 |+10] 0 0| o | o | o |TES[EOSIHS 5l g2
+94 | +58 | + 71 +34 + 47 +22 +35 | +54 | +87 | +140 +16 +22
80 120 | | oo i35 436 | +12 |+12] 0 0 0 0o | o |ETS|EM |HTS 5| 43
+110 | + 68 | + 83 +39 + 54 +25 +40 | + 63 | +100 | +160 +18 +26
120 180 | g5 | 43 |+ 43| 414 |+ 14| 0O o | o] o | o [f9 [#25]=0 1 7 44
+129 | + 79 | + 96 +44 + 61 +29 +46 | + 72 | +115 | +185 +22 +30
180 250 | 400 | +50 | +50 | +15 | +15| 0 0o | o | o | o |*O |45 | 71 46
+142 | + 88 | +108 +49 + 69 +32 +52 | +81 | +130 | +210 +25 +36
250 315 ) 0 | +56 | +56 | +17 | +17 ] 0O o | o] o | o [fMS|*6 126 1 7| 46
+161 + 98 | +119 +54 + 75 +36 + 57 | +89 | +140 | +230 +29 +39
+ + + + + - - " - -
815 400 | o5 | 62 | +62 | 418 |+ 18] O 0 o | o 0 |*125|#18 4285 7 | 4g
+175 | +108 | +131 +60 + 83 +40 + 63 | + 97 | +155 | +250 +33 +43
400 500 | 435 | .68 | 468 | 420 | +20| O 0 o | o 0 |85 |20 #8151 T 5
189 | +120 | +146 | +66 | + 92 | «44 | + 70 | +110 | +175 | +280
500 630 | yu5 | L7 | +76 | 422 | 422 o0 0o | o 0 o |*6 |#2 |£3 - -
+210 | +130 | +160 +74 +104 +50 | + 80 | +125 | +200 | +320
630 800 | 450 | +80 | +80 | 424 | +24| O 0o | o 0 0o |[*18 [#5 |0 | - -
1206 | +142 | +176 | +82 | 116 | +56 | + 90 | +140 | +230 | +360
800 1000 | 476 | Lg5 | 186 | 426 | +26 | 0O 0o | o 0 0 |0 |#8 |45 - -
1261 | +164 | +203 | +94 | +133 | 466 | +105 | +165 | +260 | +420
1000 1250 | yo5 | o8 | +98 | +28 | +28 | O 0 0 0 o |*85 |8 4825 - -

*Apmp : Single plane mean outside diameter deviation
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Unit : um  (Reference)

Nominal Bore Apmp* of
dia. (mm) bearing
K5 K6 K7 | M5 | M6 | M7 | N5 N6 N7 P6 P7 R7 | Over | Upto (class 0)
+2 | +2 |+ 6| -4 |- 4 0 |- 9]-9]|-5-15]-11]-16 10 18 0
-6 | -9 |-12| 12 |-15|-18|-17|-20|-23|-26|-29 | -34 - 8
+1 | +2 |+ 6| -5 |- 4 0 [-12]-11]-7|-18]-14]-20 18 30 0
-8 | -1 | -15| <14 | -17|-21|-21|-24 | -28|-31|-35|-41 -9
+2 | +3 |+ 7| -5 |- 4 0 [-13]|-12]|-8|-21]-17]-25 30 50 0
-9 | 13 | -18| 16 | -20|-25|-24|-28|-33|-37|-42|-50 - 11
- 30 50 65
+3 | +4 |+ 9| -6 |- 5 0 |-15|-14 |- 9| -26|-21|-60 0
-1 -1 21| -1 24 | -3 |-28|-3|-3|-45]-51]_ - 13
0 ° o 32 65 80
- 62
- 38 80 100
+2 | +4 | +10]| -8 | - 6 0 |-18|-16|-10]|-30|-24|-73 0
- -1 -2 -2 -28 | - - - —45 | -2 | - B -1
3 8 5 3 8 35 33 38 5 5 59 41 - . 5
- 76
- 48 (up to 150)
P 120 140 0
+3 | +4 | +12| -9 |- 8 0 [-21]-20]-12|-3]-28]-50 140 160 - 18
15 | 21 | -28| =27 | -33|-40|-39|-45|-52]|-61|-68]-090 (over to 150)
- 53 0
“ o 160 180 _ 5
- 60
106 180 200
+2 | +5 | +13 | -11 | - 8 0 |-25|-22|-14]|-41|-33|-63 200 295 0
18 | 24 | -33| 31 |-37|-46|-45|-51|-60|-70|-79 | -109 - 30
- 67
113 225 250
- 741 250 280
+3 | +5 | +16 | -13 | - 9 0 | -27|-25|-14 | -47 | -36 | —126 0
20 | 27 | -3 | 36 | -41|-52|-5|-57|-66|-79|-88[_ - 35
78| 280 315
-130
- 871 315 355
+3 | +7 | +17 | —14 | =10 0 -3 |-26|-16]-51]-41|-144 0
22 | -2 - 4 = —46 | -57 | - -62 | -73|-871]- _ - 40
9 0 39 6 55 6 3 8 98 93 255 200
-150
“1081 400 450
+2 | +8 | +18 | -16 | - 10 0 | -3 | -27|-17 | -55| - 45 | -166 0
25 | 32 | -45| 43 | -50|-63|-60|-67|-80]-95|-108 [ _ - 45
1091 450 500
172
-150 1 500 560
0 0 0 | 26 | -26|-26|-44 | -44 | —44 | -78 | - 78 | —220 0
32 | 44 | -70| - -70 | - -76 | - 114 | 122 | -148 [ _ - 50
58 0 96 6 88 8 | _155 560 630
-225
-175
630 710
0 0 0 30 | -3 | -3 |-50|-50|-50]|-8|-88 | 25 0
36 | 50 | -80 | 66 | -80 | -110 | - 86 | -100 | -130 | -138 | -168 [ _ - 75
1851 710 800
-265
210 1 800 900
0 0 0 34 | -34|-34|-5|-56|-56|-100 | —100 | —300 0
40 | 56 | -90 | -74 | - 124 | - 112 | 146 | -1 -1 _ -100
90 9 6 56 90 | _o2p 900 1000
-310
2501 4000 1120
0 0 0 40 | - 40 | -40 | -66 | —66 | — 66 | —120 | 120 | —355 0
-47 | -66 | —105 | -87 | -106 | -145 | 113 | —132 | —171 | —186 | —225 | _ogo -125
5es | 1120 1250
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Supplementary Table 8 (1) SI units and conversion factors
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Mass Sl units Other Units” Conversion into Sl units Conversion from Sl units
Angle rad ° [degree(s)] *[1°=7x/180 rad 1 rad =57.295 78°
[radian(s)] |' [minute(s)] #*[1'=n/10800 rad
" [second(s)] #* 1" = /648 000 rad
Length m A [Angstrom unit] 1A=10""m=01nm=100pm |[1m=10"A
[meter(s)] u  [micron(s)] Tu=1um
in [inch(es)] 1in =254 mm 1m=2389.37in
ft  [foot(feet)] 1ft=12in=0.304 8 m 1m=23.2808 ft
yd [yard(s)] 1yd=3ft=0.9144m 1m=1.0936yd
mile [mile(s)] 1 mile=5280ft =1609.344m |1km =0.6214 mile
Area m> a [are(s)] 1a=100m?
ha [hectare(s)] 1ha=10"m?
acre [acre(s)] 1acre=4840yd*=4046.86 m> |1 km”=247.1 acre
Volume m® ¢, L [liter(s)] #[1/=1dm*=10" m® 1m®=10%
cc [cubic centimeters] 1cc=1cm®=10"°m? 1m®=10%cc
gal (US) [gallon(s)] 1 gal (US)=2311in’=3.785 41 dm® |1 m® =264.17 gal
floz (US) [fluid ounce(s)] |1 floz (US) =29.573 5 cm?® 1 m®=33814 floz
barrel (US) [barrels(US)] |1 barrel (US) = 158.987 dm® |1 m®=6.289 8 barrel
Time S min [minute(s)] *
[second(s)] |h [hour(s)] *
d [day(s)] *
Angular rad/s
velocity
Velocity m/s kn [knot(s)] 1kn=1852m/h 1 km/h = 0.539 96 kn
m/h *
Acceleration m/s G 1 G = 9.806 65 m/s 1m/s*=0.10197 G
Frequency Hz ¢/s [cycle(s)/second] 1ce/s=1s'=1Hz
[hertz]
Rotational s rpm [revolutions per minute] |1 rpm = 1/60 s 1s=60rpm
frequency min ! "
r/min
Mass kg t [ton(s)] *[1t=10°kg
[kilogram(s)] |1b [pound(s)] 11b =0.453 592 37 kg 1kg=2.20461b
gr [grain(s)] 1 gr=64.798 91 mg 1g=15.4324 gr
oz [ounce(s)] 10z=1/161b=28.3495¢g 1kg=235.2740 oz
ton (UK) [ton(s) (UK)] 1 ton (UK) =1 016.05 kg 1t =0.984 2 ton (UK)
ton (US) [ton(s) (US)] 1 ton (US) = 907.185 kg 1t =1.102 3 ton (US)
car [carat(s)] 1 car = 200 mg 1g=5car
Note 1) + 1 Unit can be used as an Sl unit.

No asterisk : Unit cannot be used.
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Supplementary Table 8 (2) SI units and conversion factors

Servicio de

Koyo

Mass Sl units Other Units” Conversion into Sl units Conversion from Sl units
Density kg/m®
Linear kg/m
density
Momentum kg - m/s
Moment of
momentum,
kg - m%s
Angular
momentum
Moment of kg - m?
inertia
Force N dyn [dyne(s)] 1dyn=10°N 1N =10° dyn
[newton(s)] |kgf [kilogram-force] 1 kgf =9.806 65 N 1 N =0.101 97 kgf
gf [gram-force] 1 gf=9.806 65 x 10° N
tf  [ton-force] 1tf=9.806 65 x 10° N
Ibf [pound-force] 11bf=4.448 22 N 1 N =0.224 809 lbf
Moment of N -m gf - cm 1gf-cm=9.80665x10"N-m
force [newton  |kef-cm 1 kef- cm =9.806 65 x 102N - m
meter(s)]  |kgf-m 1 kgf-m=9.806 65N - m 1N-m=0.101 97 kgf - m
tf-m 1tf-m=9.80665x 10° N - m
Ibf - ft 11bf-ft=1.35582N - m 1N -m=0.737 56 1bf - ft
Pressure, Pa gf/cm? 1 gffem? = 9.806 65 x 10 Pa
[pascal(s)] |kgf/mm?® 1 kgf/mm? = 9.806 65 x 10° Pa |1 MPa = 0.101 97 kgf/mm?
el e kgf/m® 1 kgf/m® = 9.806 65 Pa 1Pa=0.101 97 kgf/m”
or N/m” 1bf/in® 1 1bf/in® = 6 894.76 Pa 1 Pa =0.145 x 107 Ibf/in®
{1 Pa =1 N/m? | bar [bar(s)] 1 bar = 10° Pa 1 Pa =102 mbar

at [engineering air pressure]
mH:20, mAq [meter water column]
atm [atmosphere]

mHg [meter mercury column]

Torr [torr]

1 at = 1kgf/em® = 9.806 65 x 10* Pa
1 mH20 = 9.806 65 x 10° Pa
1 atm =101 325 Pa

101 325
0.76

1 Torr = 1mmHg = 133.322 Pa

1 mHg = Pa

1 Pa=7.5006 x 107 Torr

Viscosity Pa-s P [poise] 102P=1cP=1mPa-s
[pascal second] | kgf - s/m? 1 kgf-s/m?>=9.806 65Pa-s |1Pa-s=0.10197 kgf - s/m”
Kinematic m?/s St [stokes] 102St =1 ¢St = 1 mm?%s
viscosity
Surface tension N/m

Note 1)

« : Unit can be used as an Sl unit.

No asterisk : Unit cannot be used.

269




g

Supplementary table 8 SI units and conversion factors

Supplementary Table 8 (3) SI units and conversion factors

Servicio de

Mass Sl units Other Units” Conversion into Sl units Conversion from Sl units
Work, J eV [electron volt(s)] | 1eV=(1.6021892+0.000 004 6) x 107 J
[ joule(s)] erg [erg(s)] 1erg=10"J 1J=10"erg
energy {1J=1N-m} |kgf-m 1 kgf - m = 9.806 65 J 1J=0.101 97 kgf - m
Ibf - ft 11bf-ft =1.35582J 1J=0.737 56 Ibf - ft
Power \W erg/s [ergs per second] 1erg/s=10"W
[watt(s)] kgf - m/s 1 kgf - m/s = 9.806 65 W 1 W=0.101 97 kgf - m/s
PS [French horse-power] |1 PS =75 kgf- m/s=735.5W |1 W =0.001 36 PS
HP [horse-power (British)] | 1 HP = 550 1bf - ft/s =745.7 W |1 W =0.001 34 HP
Ibf - ft/s 1 1bf - ft/s = 1.355 82 W
Thermo-dynamic K
temperature [kelvin(s)]
Celsius °C °F [degree(s) Fahrenheit] | op _ % (t - 32)°C toC — (% £+ 32) °F
temperature [celsius(s)]

{t°C=(t+273.15) K}

Linear expansion K °C™! [per degree]
coefficient
Heat dJ erg [erg(s)] 1erg=10"J 1J=10"erg
[joule(s)] kgf - m
{1J=1N-m} |calir [I. T. calories] 1 calir = 4.186 8 J 1J =0.238 85 calir
1 Mcalir = 1.163kW - h 1 kW - h =0.86 x 10° calir

Thermal W/ (m-K) |[W/(m-°C) 1 W/ (m-°C)=1W/(m - K)

conductivity cal/ (s - m - °C) 1cal/ (s m-°C) =4.186 05 W/ (m - K)

Coefficientof | W/ (m?-K) |[W/(m?-°C) 1 W/ (m?-°C) =1 W/ (m?- K)

heat transfer cal/ (s - m? - °C) 1cal/ (s m?- °C) = 4.186 05 W/ (m® - K)

Heat capacity J/IK JrC 1JrC=1J/K

Massic heat J/ (kg - K) |dJ/ (kg -°C)

capacity
Note 1) + 1 Unit can be used as an Sl unit.

No asterisk : Unit cannot be used.
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Supplementary Table 8 (4) SI units and conversion factors

Servicio de

Koyo

Mass Sl units Other Units” Conversion into Sl units Conversion from Sl units
Electric current A
[ampere(s)]
Electric charge, C A-h 1A-h=36kC
quantity of [coulomb(s)]
electricity
{1C=1A"-5s}
Tension, A%
[volt(s)]
electric potential {1V=1W/A}
Capacitance F
[farad(s)]
{1F=1C/V}
Magnetic field A/m Oe [oersted(s)] 1_03 1 A/m =4n x 10 Oe
strength 10e= 4r Afm
Magnetic flux T Gs [gauss(es)] 1Gs=10"T 1T=10*Gs
density [tesla(s)] |y [ gamma(s)] 1y=107°T 1T=10"y
1T=1N/A"m)
=1 Wh/m?
=1V ¢/m®
Magnetic flux Wb Mx [maxwell(s)] 1 Mx =10"° Wh 1 Wb = 10° Mx
[weber(s)]
{1Wb=1V-s}
Self inductance H
[henry (- ries)]
{1 H=1 Wb/A}
Resistance Q
(to direct current) [ohm(s)]
{1 Q=1V/A}
Conductance S
(to direct current) [siemens]
{1S=1A/NV}
Active power W
{1 W=1J/s }
=1A-V

Note 1) * 1 Unit can be used as an Sl unit.
No asterisk : Unit cannot be used.
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Servicio de Att. al Cliente

Supplementary table 9 Inch/millimeter conversion

Inches
Inch 0 1 | e 3 4 5 6 7 8 9 10
mm

0 o 0 25.4000 | 50.8000 | 76.2000 | 101.6000 | 127.0000 | 152.4000 | 177.8000 | 203.2000 | 228.6000 | 254.0000
1/64 0.015625 | 0.3969 | 25.7969 | 51.1969 | 76.5969 | 101.9969 | 127.3969 | 152.7969 | 178.1969 | 203.5969 | 228.9969 | 254.3969
1/32 003125 | 07938 | 26.1938 | 51.5938 | 76.9938 | 102.3938 | 127.7938 | 153.1938 | 178.5938 | 203.9938 | 229.3938 | 254.7938
3/64 0.046875 | 1.1906 | 26.5906 | 51.9906 | 77.3906 | 102.7906 | 128.1906 | 153.5906 | 178.9906 | 204.3906 | 229.7906 | 255.1906
116  0.0625 1.5875 | 26.9875 | 52.3875 | 77.7875 | 103.1875 | 128.5875 | 153.9875 | 179.3875 | 204.7875 | 230.1875 | 255.5875
5/64 0.078125 | 1.9844 | 27.3844 | 52.7844 | 78.1844 | 103.5844 | 128.9844 | 154.3844 | 179.7844 | 205.1844 | 230.5844 | 255.9844
3/32 009375 | 23812 | 27.7812 | 53.1812 | 78.5812 | 103.9812 | 129.3812 | 154.7812 | 180.1812 | 205.5812 | 230.9812 | 256.3812
7/64 0.109375 | 2.7781 | 28.1781 | 53.5781 | 78.9781 | 104.3781 | 129.7781 | 155.1781 | 180.5781 | 205.9781 | 231.3781 | 256.7781
18  0.125 3.1750 | 28.5750 | 53.9750 | 79.3750 | 104.7750 | 130.1750 | 155.5750 | 180.9750 | 206.3750 | 231.7750 | 257.1750
9/64 0.140625 | 3.5719 | 28.9719 | 54.3719 | 79.7719 | 105.1719 | 130.5719 | 155.9719 | 181.3719 | 206.7719 | 232.1719 | 257.5719
5/32 0.15625 | 3.9688 | 29.3688 | 54.7688 | 80.1688 | 105.5688 | 130.9688 | 156.3688 | 181.7688 | 207.1688 | 232.5688 | 257.9688
11/64 0.171875 | 4.3656 | 29.7656 | 55.1656 | 80.5656 | 105.9656 | 131.3656 | 156.7656 | 182.1656 | 207.5656 | 232.9656 | 258.3656
3116 0.1875 47625 | 30.1625 | 55.5625 | 80.9625 | 106.3625 | 131.7625 | 157.1625 | 182.5625 | 207.9625 | 233.3625 | 258.7625
13/64 0.203125 | 5.1594 | 30.5594 | 55.9594 | 81.3594 | 106.7594 | 132.1594 | 157.5594 | 182.9594 | 208.3594 | 233.7594 | 259.1594
7132 021875 | 55562 | 30.9562 | 56.3562 | 81.7562 | 107.1562 | 132.5562 | 157.9562 | 183.3562 | 208.7562 | 234.1562 | 259.5562
15/64 0.234375 | 5.9531 | 31.3531 | 56.7531 | 82.1531|107.5531 | 132.9531 | 158.3531 | 183.7531 | 209.1531 | 234.5531 | 259.9531
14 025 6.3500 | 31.7500 | 57.1500 | 82.5500 | 107.9500 | 133.3500 | 158.7500 | 184.1500 | 209.5500 | 234.9500 | 260.3500
17/64 0.265625 | 6.7469 | 32.1469 | 57.5469 | 82.9469 | 108.3469 | 133.7469 | 159.1469 | 184.5469 | 209.9469 | 235.3469 | 260.7469
9/32 028125 | 7.1438 | 32.5438 | 57.9438 | 83.3438 | 108.7438 | 134.1438 | 159.5438 | 184.9438 | 210.3438 | 235.7438 | 261.1438
19/64 0.296875 | 7.5406 | 32.9406 | 58.3406 | 83.7406 | 109.1406 | 134.5406 | 159.9406 | 185.3406 | 210.7406 | 236.1406 | 261.5406
516 0.3125 7.9375 | 33.3375 | 58.7375 | 84.1375 | 109.5375 | 134.9375 | 160.3375 | 185.7375 | 211.1375 | 236.5375 | 261.9375
21/64 0.328125 | 8.3344 | 33.7344 | 50.1344 | 84.5344 | 109.9344 | 135.3344 | 160.7344 | 186.1344 | 211.5344 | 236.9344 | 262.3344
11/32 034375 | 87312 | 34.1312 | 59.5312 | 84.9312 | 110.3312 | 135.7312 | 161.1312 | 186.5312 | 211.9312 | 237.3312 | 262.7312
23/64 0.359375 | 9.1281 | 34.5281 | 50.9281 | 85.3281 | 110.7281 | 136.1281 | 161.5281 | 186.9281 | 212.3281 | 237.7281 | 263.1281
3)8 0375 9.5250 | 34.9250 | 60.3250 | 85.7250 | 111.1250 | 136.5250 | 161.9250 | 187.3250 | 212.7250 | 238.1250 | 263.5250
25/64 0.390625 | 9.9219 | 35.3219 | 60.7219 | 86.1219 | 111.5219 | 136.9219 | 162.3219 | 187.7219 | 213.1219 | 238.5219 | 263.9219
13/32  0.40625 | 10.3188 | 35.7188 | 61.1188 | 86.5188 | 111.9188 | 137.3188 | 162.7188 | 188.1188 | 213.5188 | 238.9188 | 264.3188
27/64 0.421875 | 10.7156 | 36.1156 | 61.5156 | 86.9156 | 112.3156 | 137.7156 | 163.1156 | 188.5156 | 213.9156 | 239.3156 | 264.7156
716  0.4375 111125 | 36.5125 | 61.9125 | 87.3125 | 112.7125 | 138.1125 | 163.5125 | 188.9125 | 214.3125 | 239.7125 | 265.1125
20/64 0.453125 | 11.5094 | 36.9094 | 62.3094 | 87.7094 | 113.1094 | 138.5094 | 163.9094 | 189.3094 | 214.7094 | 240.1094 | 265.5094
15/32  0.46875 | 11.9062 | 37.3062 | 62.7062 | 88.1062 | 113.5062 | 138.9062 | 164.3062 | 189.7062 | 215.1062 | 240.5062 | 265.9062
31/64  0.484375 | 12.3031 | 37.7031 | 63.1031 | 88.5031 | 113.9031 | 139.3031 | 164.7031 | 190.1031 | 215.5031 | 240.9031 | 266.3031
12 05 12.7000 | 38.1000 | 63.5000 | 88.9000 | 114.3000 | 139.7000 | 165.1000 | 190.5000 | 215.9000 | 241.3000 | 266.7000
33/64 0.515625 | 13.0969 | 38.4969 | 63.8969 | 89.2969 | 114.6969 | 140.0969 | 165.4969 | 190.8969 | 216.2969 | 241.6969 | 267.0969
17/32 053125 | 13.4938 | 38.8938 | 64.2938 | 89.6938 | 115.0938 | 140.4938 | 165.8938 | 191.2938 | 216.6938 | 242.0938 | 267.4938
35/64 0.546875 | 13.8906 | 39.2906 | 64.6906 | 90.0906 | 115.4906 | 140.8906 | 166.2906 | 191.6906 | 217.0906 | 242.4906 | 267.8906
9116  0.5625 14.2875 | 39.6875 | 65.0875 | 90.4875 | 115.8875 | 141.2875 | 166.6875 | 192.0875 | 217.4875 | 242.8875 | 268.2875
37/64 0.578125 | 14.6844 | 40.0844 | 65.4844 | 90.8844 | 116.2844 | 141.6844 | 167.0844 | 192.4844 | 217.8844 | 243.2844 | 268.6844
19/32 059375 | 15.0812 | 40.4812 | 65.8812 | 91.2812 | 116.6812 | 142.0812 | 167.4812 | 192.8812 | 218.2812 | 243.6812 | 269.0812
30/64 0.609375 | 15.4781 | 40.8781 | 66.2781 | 91.6781 | 117.0781 | 142.4781 | 167.8781 | 193.2781 | 218.6781 | 244.0781 | 269.4781
5/8  0.625 15.8750 | 41.2750 | 66.6750 | 92.0750 | 117.4750 | 142.8750 | 168.2750 | 193.6750 | 219.0750 | 244.4750 | 269.8750
41/64  0.640625 | 16.2719 | 41.6719 | 67.0719 | 92.4719 | 117.8719 | 143.2719 | 168.6719 | 194.0719 | 219.4719 | 244.8719 | 270.2719
21/32  0.65625 | 16.6688 | 42.0688 | 67.4688 | 92.8688 | 118.2688 | 143.6688 | 169.0688 | 194.4688 | 219.8688 | 245.2688 | 270.6688
43/64 0.671875 | 17.0656 | 42.4656 | 67.8656 | 93.2656 | 118.6656 | 144.0656 | 169.4656 | 194.8656 | 220.2656 | 245.6656 | 271.0656
11116  0.6875 17.4625 | 42.8625 | 68.2625 | 93.6625 | 119.0625 | 144.4625 | 169.8625 | 195.2625 | 220.6625 | 246.0625 | 271.4625
45/64 0703125 | 17.8594 | 43.2594 | 68.6594 | 94.0594 | 119.4504 | 144.8594 | 170.2594 | 195.6594 | 221.0594 | 246.4594 | 271.8504
23/32 071875 | 18.2562 | 43.6562 | 69.0562 | 94.4562 | 119.8562 | 145.2562 | 170.6562 | 196.0562 | 221.4562 | 246.8562 | 272.2562
47/64 0734375 | 18.6531 | 44.0531 | 69.4531 | 94.8531 | 120.2531 | 145.6531 | 171.0531 | 196.4531 | 221.8531 | 247.2531 | 272.6531
3 075 19.0500 | 44.4500 | 69.8500 | 95.2500 | 120.6500 | 146.0500 | 171.4500 | 196.8500 | 222.2500 | 247.6500 | 273.0500
49/64 0765625 | 19.4469 | 44.8469 | 70.2469 | 95.6469 | 121.0469 | 146.4469 | 171.8469 | 197.2469 | 222.6469 | 248.0469 | 273.4469
25/32 078125 | 19.8438 | 45.2438 | 70.6438 | 96.0438 | 121.4438 | 146.8438 | 172.2438 | 197.6438 | 223.0438 | 248.4438 | 273.8438
51/64 0.796875 | 20.2406 | 45.6406 | 71.0406 | 96.4406 | 121.8406 | 147.2406 | 172.6406 | 198.0406 | 223.4406 | 248.8406 | 274.2406
13116 08125 | 20.6375 | 46.0375 | 71.4375 | 96.8375 | 122.2375 | 147.6375 | 173.0375 | 198.4375 | 223.8375 | 249.2375 | 274.6375
53/64 0.828125 | 21.0344 | 46.4344 | 71.8344 | 97.2344 | 122.6344 | 148.0344 | 173.4344 | 198.8344 | 224.2344 | 249.6344 | 275.0344
27/32  0.84375 | 21.4312 | 46.8312 | 72.2312 | 97.6312 | 123.0312 | 148.4312 | 173.8312 | 199.2312 | 224.6312 | 250.0312 | 275.4312
55/64 0.859375 | 21.8281 | 47.2281 | 72.6281 | 98.0281 | 123.4281 | 148.8281 | 174.2281 | 199.6281 | 225.0281 | 250.4281 | 275.8281
718 0875 222250 | 47.6250 | 73.0250 | 98.4250 | 123.8250 | 149.2250 | 174.6250 | 200.0250 | 225.4250 | 250.8250 | 276.2250
57/64 0.890625 | 22.6219 | 48.0219 | 73.4219 | 98.8219 | 124.2219 | 149.6219 | 175.0219 | 200.4219 | 225.8219 | 251.2219 | 276.6219
20/32 0.90625 | 23.0188 | 48.4188 | 73.8188 | 99.2188 | 124.6188 | 150.0188 | 175.4188 | 200.8188 | 226.2188 | 251.6188 | 277.0188
59/64 0.921875 | 23.4156 | 48.8156 | 74.2156 | 99.6156 | 125.0156 | 150.4156 | 175.8156 | 201.2156 | 226.6156 | 252.0156 | 277.4156
15/16 009375 | 23.8125 | 49.2125 | 74.6125 | 100.0125 | 125.4125 | 150.8125 | 176.2125 | 201.6125 | 227.0125 | 252.4125 | 277.8125
61/64 0.953125 | 24.2094 | 49.6094 | 75.0094 |100.4094 | 125.8094 | 151.2094 | 176.6094 | 202.0094 | 227.4094 | 252.8094 | 278.2094
31/32  0.96875 | 24.6062 | 50.0062 | 75.4062 |100.8062 | 126.2062 | 151.6062 | 177.0062 | 202.4062 | 227.8062 | 253.2062 | 278.6062
63/64  0.984375 | 25.0031 | 50.4031 | 75.8031 |101.2031 | 126.6031 | 152.0031 | 177.4031 | 202.8031 | 228.2031 | 253.6031 | 279.0031
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Supplementary table 10 Mechanical properties of metal materials (reference)

(1) Modulus of longitudinal elasticity, elastic limit, and ultimate strength

i . Modulus of L Ultimate strength (MPa)
Material Main components Spec!flc longitudinal elasticity Elastic limit ] Compression
and others gravity (GPa) ce (MPa) Tensile K ch Shear K,

Gray cast iron (FC150) 7.1-7.3 69 29 118 590 108

(FC200) 71-7.3 98 88 137- 216 740 206

(FC250) 7.1-7.3 103 88 176- 314 880 206
White heart malleable cast iron Residual carbon : 1.6% or less 71-7.3 158 196 314- 392 820 382
Black heart malleable cast iron 7.2-7.6 158 196 274- 392 820 382
Carbon steel General 7.7-7.8 196-216 176-245 314- 830 - -
Extra mild steel C 0.05-0.15% 7.8 196 118 Up to 372 ) 0.8 Ki
Mild steel C 0.15-0.25% 7.8 204 157 372- 392 Virtually 0.75 K¢
Middle hard steel C 0.25-0.40% 7.8 206 245-294 490- 590 ;get’;m'e 075K
Hard steel C 0.40-0.50% 7.8 216 343 590- 690 | strength, 0.7 Ki
Maximum hard steel C 0.50-0.65% 7.8 216 372 690- 830 provided 0.65 K
Mild steel C 0.18% hot rolling 7.8 206 176 421 Zsﬁkggg 314
Hard steel Oil hardening, tempering at 700 °C 7.8 206 343 590 ignored 461
Tool steel C 0.60-1.50% hardening 7.8 216 441 660 ) 820
Cast steel General 7.8-7.9 206-211 176-245 343- 600 343-600 284-382
Cast steel (mild) C 0.15-0.22% 7.8-7.9 206 196 363- 431 363-431 284
Cast steel (middle hard) C 0.22-0.30% 7.8-7.9 21 225 392- 490 392-490 333
Cast steel (hard) C 0.30-0.40% 7.9 211 245 490- 590 490-590 382
Nickel steel C 0.25-0.35% Ni 2-5% 7.85 206-216 333 640- 830 640 401
Chrome steel C 0.13-0.48% Cr 0.9-1.2% 7.85 206-216 - 780- 980 - -
Nickel chrome steel C, Ni, Crincluded 7.85 206-216 - 740- 980 - 382-500
Chromium molybdenum steel C, Cr, Mo included 7.85 206-216 - 830- 980 - -
Manganese steel C 0.2-0.46% Mn 1-1.4% 7.85 206-216 - 440-1 080 - -
Spring steel 7.86 216 735 1 080-1 670 1670 -
Stainless steel C, Cr, Ni included 7.75 206-216 - 620 - 410
Brass casting Cu 60% Zn 40% 8.5 69 - 176- 216 108 147
Brass (forged plate) Cu 60% Zn 40% 8.4 78— 98 - 274- 392 314 206
Brass (forged rod) Cu 60% Zn 40% 8.4 82 - 520 314 314
Phosphor bronze casting Cu 90% Sn 10% P 0.1% 8.8 93-103 - 196- 294 137 176
Phosphor bronze (forging) Cu 90% Sn 10% P 0.1% 8.8 132 - 294- 980 206 382
Tin 7.28 39- 54 - 27 - -
Lead 11.34 15- 17 - 20 - -
Zinc 7.1 78-127 - 78- 176 - -
(2) Allowable stress Unit : MPa

X Tensile K Compression K. Bending K» Shear K Torsion Ka
Material
a b c a b a b c a b c a b c

Cast iron (cast) 29- 34| 20- 23 | 10-12 88- 98| 59- 65 | 45- 59| 30- 39 | 15-20 | 29- 34 | 20-23 10-12 | 26- 34 | 18-23 | 88-118
Cast iron (machined) | 29- 34 | 20- 23 | 10-12 | 88- 98| 59- 65 | 55- 71 - - 29- 34 | 20-23 | 10-12 | 26- 34 | 18-23 | 88-118
Malleable cast iron 44- 69| 29- 46 | 15-23 59- 88| 39- 59 | 44- 98| 29- 46 | 15-23 - - - 29- 39 | 20-26 | 10- 13
Cast steel 59-118 | 39- 78 | 20-39 88-147 | 59- 98 | 74-118 | 49- 78 | 25-39 | 47- 94 | 31-63 16-31 47- 94 | 31-63 | 16— 31
Mild steel 98-157 | 66-105 | 32-52 | 98-157 | 66-105 | 88-147 | 59- 98 | 35-49 | 78-127 | 52-85 | 26-42 | 78-137 | 52-91 | 26- 46
Middle hard steel 118-176 | 78-118 | 39-59 | 118-176 | 78-118 | 118-176 | 78-118 | 39-59 | 94-137 | 63-94 31-47 | 88-137 | 59-94 | 29- 47
Nickel steel 118-176 | 78-118 | 39-59 |118-176 | 78-118 | 118-176 | 78-118 | 39-59 | 94-137 | 63-94 | 31-47 | 88-137 | 59-92 | 29- 47
Carbon steel casting | 88-118 | 59- 78 | 29-39 88-118 | 59- 78 | 88-118 | 59- 78 | 29-39 | 71- 93 | 47-63 24-31 35- 47 | 24-31 12- 16
Brass (rolled) 10- 59 | 26- 35 | 13-20 39- 59| 26- 39 | 39- 59| 26- 39 | 13-20 | 34- 47 | 21-31 11-16 | 31- 47 | 21-31 11- 16
Bronze 29- 39| 20- 26 | 10-13 | 29- 39| 20- 26 | 29- 39| 20- 26 | 10-13 - - - - - -
Phosphor bronze 59- 88| 39- 59 | 2029 | 59- 88| 39- 59 | 59- 88| 39- 59 | 20-29 | 44- 69 | 29-46 | 15-23 | 44- 69 | 29-46 | 15- 23
Aluminum casting 10- 12| 7- 8 2- 4 - - 15- 20| 10- 13 5-7 - - - - - -

Remarks 1. a is applicable in the case of static load, b is applicable in the case of dynamic load, and c is applicable to in
the case of repeated load.
2. Bending allowable stress Ky, and torsion allowable stress Ka of cast iron are applicable when the cross section
is round and safety factor is within a range from 5 to 6.
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Supplementary table 11 Steel hardness conversion

Supplementary table 11 Steel hardness conversion

Servicio de

Rockwell Brinell Rockwell
C scale Vickers Standard Tungsten carbide A scale B scale Shore
1471.0 N (150 kgf) steel ball steel ball 588.4 N (60 kgf) |980.7 N (100 kgf)
68 940 85.6 97
67 900 85.0 95
66 865 84.5 92
65 832 739 83.9 91
64 800 722 83.4 88
63 772 705 82.8 87
62 746 688 82.3 85
61 720 670 81.8 83
60 697 654 81.2 81
59 674 634 80.7 80
58 653 615 80.1 78
57 633 595 79.6 76
56 613 577 79.0 75
55 595 - 560 78.5 74
54 577 - 543 78.0 72
53 560 - 525 77.4 71
52 544 500 512 76.8 69
51 528 487 496 76.3 68
50 513 475 481 75.9 67
49 498 464 469 75.2 66
48 484 451 455 74.7 64
47 471 442 443 741 63
46 458 432 432 73.6 62
45 446 421 73.1 60
44 434 409 72.5 58
43 423 400 72.0 57
42 412 390 71.5 56
41 402 381 70.9 55
40 392 371 70.4 - 54
39 382 362 69.9 - 52
38 372 353 69.4 - 51
37 363 344 68.9 - 50
36 354 336 68.4 (109.0) 49
35 345 327 67.9 (108.5) 48
34 336 319 67.4 (108.0) 47
33 327 311 66.8 (107.5) 46
32 318 301 66.3 (107.0) 44
31 310 294 65.8 (106.0) 43
30 302 286 65.3 (105.5) 42
29 294 279 64.7 (104.5) 41
28 286 271 64.3 (104.0) 41
27 279 264 63.8 (103.0) 40
26 272 258 63.3 (102.5) 38
25 266 253 62.8 (101.5) 38
24 260 247 62.4 (101.0) 37
23 254 243 62.0 100.0 36
22 248 237 61.5 99.0 35
21 243 231 61.0 98.5 35
20 238 226 60.5 97.8 34
(18) 230 219 - 96.7 33
(16) 222 212 - 95.5 32
(14) 213 203 - 93.9 31
(12) 204 194 - 92.3 29
(10) 196 187 90.7 28
( 8) 188 179 89.5 27
( 6) 180 171 87.1 26
( 4) 173 165 85.5 25
(2 166 158 83.5 24
( 0) 160 152 81.7 24
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