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(Natural diamond)
KRRV 41X E V¥
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mE 412‘.‘.{17 1XEF
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2 Iﬂll;lt'(ll1ess§[§9—> L{ﬁluLE‘J

R (CBNsintered body)
Diamond sintered body CBNHE &5 4
" e & BT A 55 (R A )
b &N 5 3 p - i 5 Bl (4 :
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Comparison of ultra micro—grain
diamond tungsten steel and micro—grain
tungsten steel
. L Sy oa e REMRIT A RN TR E DA B B Ok T 85 8 b 3%
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ISO/\% l%]%%mm (Table of ISO tolerance range) (TSO% 2 % i Fmm)
b mm $=<3 3<h=<6 6<dp=<10 10<p=<18 18 <$p=<30 30 <p=<50 50 < =65 65 <$p=80
-0.014 -0.020 -0.025 -0.032 -0.040 -0.050 -0.060 —-0.060
el -0.024 -0.032 —0.040 - 0.050 -0.061 —0.075 —0.090 —0.090
8 -0.014 -0.020 -0.025 -0.032 -0.040 -0.050 -0.060 —-0.060
© -0.028 -0.038 -0.047 —0.059 -0.073 —0.089 -0.106 —0.106
e9 -0.014 -0.020 -0.025 -0.032 -0.040 —-0.050 -0.060 —-0.060
—-0.039 - 0.050 - 0.061 - 0.075 —-0.092 —0.112 -0.134 —0.134
h5
-0.004 -0.005 - 0.006 —0.008 -0.009 -0.011 -0.013 -0.013
h6
- 0.006 —-0.008 - 0.009 -0.011 -0.013 —0.016 -0.019 —0.019
h7
-0.010 -0.012 -0.015 -0.018 -0.021 —0.025 -0.030 —0.030
h8
-0.014 -0.018 —0.022 —0.027 —0.033 —0.039 - 0.046 —0.046
h9
—0.025 -0.030 -0.036 —0.043 —0.052 -0.062 -0.074 -0.074
ol —0.040 —0.048 —0.058 —0.070 —0.084 —0.100 -0.120 —0.120
Al —0.060 -0.075 -0.090 -0.110 -0.130 -0.160 -0.190 —0.190
h16 —0.600 —0.750 —-0.900 —1.100 —1.300 —1.600 - 1.900 —1.900
jsl4 +0.125 +0.150 +0.180 +0.215 +0.260 +0.310 +0.370 +0.370
-0.125 -0.150 -0.180 -0.215 -0.260 -0.310 -0.370 -0.370
is16 +0.300 +0.375 +0.450 +0.550 +0.650 +0.800 +0.950 +0.950
)5 —0.300 —0.375 —0.450 —0.550 —0.650 —0.800 —0.950 —0.950
k11 +0.060 +0.075 +0.090 +0.110 +0.130 +0.160 +0.190 +0.190
k12 +0.100 +0.120 +0.150 +0.180 +0.210 +0.250 +0.300 +0.300
wil® +0.008 +0.012 +0.015 +0.018 +0.021 +0.025 +0.030 +0.030
+0.002 +0.004 +0.006 +0.007 +0.008 +0.009 +0.011 +0.011
I +0.012 +0.016 +0.021 +0.025 +0.029 +0.034 +0.041 +0.041
+0.002 +0.004 +0.006 +0.007 +0.008 +0.009 +0.011 +0.011
9 +0.051 +0.065 +0.078 +0.103 +0.140 +0.198 +0.246 +0.284
& +0.026 +0.035 +0.042 +0.060 +0.088 +0.136 +0.172 +0.210
H5 +0.004 +0.005 +0.006 +0.008 +0.009 +0.011 +0.013 +0.013
H6 +0.006 +0.008 +0.009 +0.011 +0.013 +0.016 +0.019 +0.019
H7 +0.010 +0.012 +0.015 +0.018 +0.021 +0.025 +0.030 +0.030
HS +0.014 +0.018 +0.022 +0.027 +0.033 +0.039 +0.046 +0.046
HO +0.025 +0.030 +0.036 +0.043 +0.052 +0.062 +0.074 +0.074
H10 +0.040 +0.048 +0.058 +0.070 +0.084 +0.100 +0.120 +0.120
H11 +0.060 +0.075 +0.090 +0.110 +0.130 +0.160 +0.190 +0.190
—-0.006 -0.009 -0.012 -0.015 -0.018 -0.021 -0.026 -0.026
P6 -0.012 -0.017 -0.021 - 0.026 - 0.031 -0.037 -0.045 -0.045
—-0.006 -0.008 -0.009 -0.011 -0.014 -0.017 -0.021 -0.021
P7 -0.016 —-0.020 -0.024 -0.029 -0.035 —0.042 -0.051 -0.051
—-0.006 -0.012 -0.015 -0.018 -0.022 -0.026 -0.032 —-0.032
P9 -0.031 -0.042 -0.051 —0.061 -0.074 —0.088 -0.106 —0.106
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Conversion table of different kind of hardness

B DM & DIER
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Approximate conversion table of material hardness BlE & ol R
HERERE (HB) IREEE (2) HRHEE (HB) EREE (2)
i 2@ Rockwell hardness )é'i P D10, 3000ket EESZ Rockwell hardness ; .
5 < S - 3 i 3 K, =l Y i 5%
! i P S A ld” ST | BT g | mrro=ame o E GRS
e Haltg Z B = AZIRERT | BAIR & | CAIBERE | DAIREEA |~ (kg/m') S| Haltg ER| = AR | BZIEE |CAERS | DAERR (kg/mm’)
SPUUUNE | G (oo | B |isoketm| oot g 2| (V) N ETNE OB okt | | 150kef2 | 100ket 2 N
_E@ ren EL = Zé) 100kef1| A il F:_pf (AT v ) ren ;ﬁ i 100kef.1| A vl (approximate value)
E < BT w16 R EgEH | BgEE | =% HEH | /16" | REER | BEES
FHR RS m| MY tra) | (HRB)| (HRO) | (HRD) [ # | =m| ™| (ra) | (wRe)| (HRC) | (HRD) [
— | — | — |2200| 95.5 e — . — — 461 — | — | 495 7/, ] — 48.8 61.9 ] 171 (1680)
— [ — | — |2099| 935 — 83.0 — — — — | 461 | — | 491 74.9 — 48.5 61.7 — 170 (1670)
— | — | — |2021| 93.0 = 82.0 = — — — | — | 461 491 74.9 — 48.5 61.7 65 170 (1670)
— | — | — |1943| 925 — 81.0 — — — 444 — | — | 474 74.3 - 47.2 61.0 = 163 (1595)
— | — | — |1865| 92.0 . 80.0 — — — — | 444 — | 472 74.2 — 471 60.8 s 162 (1585)
— | — | — |1787| 91.5 = 79.0 = — . — | — | 444 472 74.2 — 471 60.8 63 162 (1585)
— | — | — (1710 91.0 i 78.0 — i —
— | — | — |1633| 90.5 — 77.0 — — — 429(429 (429 455 73.4 — 45.7 59.7 61 154 (1510)
— | — | — |1556| 90.0 = 76.0 = — — 415| 415|415 | 440 72.8 — 445 58.8 59 149 (1460)
— | — | — |1478| 89.5 — 75.0 — = — 401|401 | 401 | 425 72.0 — 43.1 57.8 58 142 (1390)
— | — | — | 1400| 89.0 — 74.0 — — — 388 (388|388 410 71.4 — 41.8 56.8 56 136 (1330)
= | = | =— |1323| 88.5 — 73.0 — — — 375| 375|375 | 396 70.6 — 40.4 55.7 54 129 (1270)
— | — | — [1245| 88.0 = 72.0 — — s
— | — | — |1160| 87.0 i 71.0 . — — 363|363 (363 383 70.0 e 39.1 54.6 52 124(1220)
— | — | — |1076| 86.5 = 70.0 = ) — 352(352(352| 372 69.3 |110.0( 37.9 53.8 51 120(1180)
— | — | — |1004| 86.0 = 69.0 = = — 341(341(341| 360 68.7 |109.0( 36.6 52.8 50 115(1130)
= | = || = 940( 85.6 . 68.0 76.9 97 — 331(331(331| 350 68.1 108.5| 35.5 51.9 48 112(1095)
= | = || = 920| 85.3 s 67.5 76.5 96 . 321(321(321| 339 67.5 |108.0( 34.3 51.0 47 108(1060)
= | = || = 900| 85.0 — 67.0 76.1 95 —
— | — | 767| 880| 84.7 — 66.4 75.1 93 — 311|311|311| 328 | 66.9 107.5| 33.1 50.0 46 105(1025)
— | — | 757| 860| 84.4 — 65.9 75.3 92 — 302(302(302| 319 | 66.3 107.0| 32.1 49.3 45 103(1005)
— |— | 745| 840| 84.1 = 65.3 74.8 91 = 293|293|293| 309 | 65.7 106.0 | 30.9 48.3 43 99(970)
— | — | 733| 820| 83.8 — 64.7 74.3 90 — 285|285|285| 301 | 65.3 105.5| 29.9 47.6 — 97(950)
— | — | 722| 800| 83.4 — 64.0 73.8 88 — 277(277(277| 292 | 64.6 104.5| 28.8 46.7 41 94(925)
= | = |712| — = = = = = =
— | — | 710| 780( 83.0 = 63.3 73.3 87 = 269|269 (269 284 | 64.1 104.0| 27.6 45.9 40 91(895)
— | — | 698| 760| 82.6 . 62.5 72.6 86 S 262|262 |262| 276 | 63.6 103.0| 26.6 45.0 39 89(875)
— | — | 684| 740| 82.2 = 61.8 721 = = 255(255( 255 269 | 63.0 102.0| 25.4 442 38 86(850)
— | — | 682| 737 82.2 = 61.7 72.0 84 = 248248248 261 62.5 101.0| 24.2 43.2 37 84(825)
241|241 (241 253 | 61.8 100.0| 22.8 42.0 36 82(800)
— | — | 670| 720| 81.8 - 61.0 71.5 83 —
— | — | 656| 700 81.3 = 60.1 70.8 = — 235|235|235| 247 | 61.4 99.0| 21.7 41.4 85| 80(785)
— | — | 653| 697| 81.2 — 60.0 70.7 81 — 229(229(229| 241 | 60.8 98.2| 20.5 40.5 34 78(765)
— | — [ 647| 690 81.1 — 59.7 70.5 — — 223(223|223| 234 — 97.3| 18.8 — — —
2171217217 228 = 96.4| 17.5 = 33 74(725)
— | — | 638| 680| 80.8 — 59.2 70.1 80 — 212\ 212|212| 222 — 95.5| 16.0 — — 72(705)
— | — | 630| 670 80.6 — 58.8 69.8 — .
207|207 (207 | 218 = 94.6| 15.2 = 32 70(690)
— | — | 627| 667 80.5 = 58.7 69.7 79 = 201|201 (201 212 — 93.8| 13.8 — 31 69(675)
— | 601 | — 677 80.7 — 59.1 70.0 — — 197(197|197| 207 — 92.8| 12.7 — 30 67(655)
192192192 202 — 91.9| 11.5 = 29 65(640)
— | — | 601| 640 79.8 = 57.3 68.7 77 = 187(187|187| 196 — 90.7| 10.0 s s 63(620)
— | 578 | — 640( 79.8 — 57.3 68.7 — —
183|183|183| 192 — 90.0 9.0 = 28 63(615)
— | — | 578| 615 79.1 = 56.0 67.7 75 — 179(179|179| 188 — 89.0 8.0 — 27 61(600)
= |BEE || = 607 78.8 = 55.6 67.4 = — 174(174|174| 182 — 87.8 6.4 — — 60(585)
170(170|170| 178 — 86.8 5.4 — 26 58(570)
— | — | 555| 591| 78.4 — 54.7 66.7 73 | 210 (2055) 167|167 |167| 175 — 86.0 4.4 — — 57(560)
— [ 534 | — 579( 78.0 = 54.0 66.1 — | 206 (2015)
— | — | 534| 569| 77.8 . 53.5 65.8 71 (202 (1985) 163|163 | 163 | 171 — 85.0 3.3 o 25 56(545)
156156 | 156 | 163 = 82.9 0.9 = — 53(525)
— [514| — 533 77.1 = 52.5 65.0 — | 195 (1915) 149(149|149| 156 = 80.8 = ¥ 23 51(505)
— | — [ 514| 547 76.9 — 52.1 64.7 70 | 193 (1890) 143|143|143| 150 — 78.7 ol BE 22 50(490)
495 — | — 539( 76.7 = 51.6 64.3 — | 189 (1855) 137(137|137| 143 — 76.4 o — 21 47(460)
— [495| — 530| 76.4 — 51.1 63.9 — [ 186 (1825) 131|131|131| 137 — 74.0 — — — 46(450)
— | — | 495| 528| 76.3 — 51.0 63.8 68 [ 186 (1820) 126 (126|126 | 132 — 72.0 — — 20 44(435)
477 — | — 516( 75.9 = 50.3 63.2 — [182 (1780) 121 (121|121 | 127 — 69.8 — — 19 42(415)
— 477 — 508| 75.6 — 49.6 62.7 — [178 (1740) 116|116|116| 122 — 67.6 — — 18 41(400)
— | — | 477| 508| 75.6 — 49.6 62.7 66 | 178 (1740) 111111111 ] 117 — 65.7 — — 15 39(385)

H7E/Remark 1N/mm’ = 1Mpa
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[llustration method of geometric tolerance

& Z&f] B\ 2 By FEEE AN Z2 3% Type and mark(s) of geometric tolerance

NEWTEHR

Type of tolerance

Bk
Mark

NEIIREE &

Definition of tolerance zone

B 31 e A

Note to illustration

B > S5

Form tolerance

BEHENZE

S S When there is symbol

FOR A Z BB FIT I A R & B,
AR ML — A 2380, LS (B R R 4RI

& in front of the numerical value
that expresses tolerance zone, it means this tolerance
zone, the area in the cylinder with diameter of t

FoRE ) B H RTINE AZ 0 BAER
. T 5 B % 282 £ ELA%20.08mm [ 5 9.

If the toler

ce frame is after the diameter of the
cylinder, it means the axial line of the cylinder
could have 0.08mm tolerance

A

Flatness with a distance of

AEBRIRREGER  WET TR MR

Tolerance zone: area enclosed by two average planes

It — 3% T AR TR AR PR — B AT RO T T Z .
This surface must be between two parallel planes
with a distance of t

BB R A %=

542 ) TR A 205k AR B B Y o0 ] IR0l LA B A SR LA R R — i b
REFEAZ 2 L ] 2 [ e A j‘EEElH’\]ﬁWIEJ‘L\ZFéT
. X 1e circumference of right-angle section of any axis
Roundness Object plane's tolerance zone is area which T~ 7] must be between two concentric circles with a distance
two concentric circles with a distance of t of tin the same plane
= .1 4 N> . = N
ElEIEATS O30 R AR T [ ) IR £ D e A SR8 =0 F52 TR 4 ZEE A B0, T {10 e B0 55 1 2
ol 8tancezona s areainwhichitno coaxial Objeot plane must be between two coaxial cylinder
Cylindricity cylinder plane with a distance of t _ surfaces with a distance of 0. lmm
ANEHETLTES F EREES L BEEmFTOEERE L HRNBRL AR T OMT
[Fl0.04  AHHEH LEREET L ER0.04mmER) — 8 ELE R

Line profile

) 1B B [ 8 2 Rl B A AR B
Tolerance zone is area enclosed by two profile
lines of a circle with a diameter of t when the

center is in the theoretically correct contour line

The contour of the object in any section that is parallel with
projective surface must be between two profile lines of a
circle with a diameter of 0.04mm when the center is in the

theoretically correct contour plane.

T B 5 P2

Surface profile

/\%

NEBRPOM T E R L IEREREE L,
SRR 18 6 B 2 BB R R

$ & t Tolerance zone is area enclosed by n\upmfih
planes of a sphere with a diameter of

twhen the

center is in the theoretically correct contour line

[2[0.02]

HEWESARTER O TR A ER
R E b, E180.02mmER ## >~ — 18 BB > [
Object plane must be between two profile planes

of a sphere with a diameter of 0.02mm when the

center is in the theoretically correct contour plane

e 23> S8

Orientation tolerance

T A%

Parallelism

AZIRZ RO R (datum) T W FAT . ARFEH) — @
FATF BRI RR

Tolerance zone is area enclosed by two parallel planes
with a distance of t and parallel with datum plane

KSR E S AR R AT EOTT, AT
75875 [ A BEO.0 Lmm — & F 1 2 .

Indication surface of indicating line arrow must be parallel

with datum surface, and be between two planes with a distance

0f 0.01mm in the direction of indicating line arrow

Perpendicularity

HAEAZE

%%ﬁ%@zﬁﬁﬁﬁbﬂﬁﬁ%ﬁd)
2 5 B 0P T 2 B, B A (B 5 PO A SRR

When there is symbol ¢ in front of the numerical

B It — A 20

value that expresses tolerance zone, this tolerance
zone is area in the cylinder with a diameter of t
that is perpendicular with the datum plnne

FEORARFT TR AR A0 B R B 4%, 6 R R B A E
Al e B, E80.0 1m0 B .

The cylinder axis indicated by indicating line

arrow must be perpendicular with datum surface

and in the cylinder with a diameter of 0.0 Imm.

EFEAZ

Angularity

NEBESEAE, REMLRH
*EEF%EEFEIEE’EH/] fl?ﬁ$mlf'ﬁh‘r¢ﬁﬂi’: 35
Tolerance zone is area enclosed by two paralle
planes with a distance of “t”

and inclined with

datum plane by a specified angle.

ARME AR B L RERTEAR ERER40° [HE

T L 216 7 8 O 5 5 5 [ A #E0. 08 mm BE e ) — {81 - 47 F i .

The surface indicated by indicating line arrow, must be theoretically 40°
inclined from datum plane A, and be between two parallel planes with a

distance of 0.08 in the direction of indicating line arrow.

e 0> [

Tolerance in position

(DA=NERA

Position

s

TEZ B as"positive position” as the center.

AZBHE B LERECE (UTH “EME" )
HH 2 BARHE] 2 F SR B PR S

Tolerance zone is the area in a cirele or sphere with a diameter

of t with theoretically correct position (hereinafter referred to

iy

\B 5 7 4% B4 7 1) B 05 22 B 2 0 E AR A AR FE6Omm,

EUAIELAEBABRR100mm 2 1F (7 B £ 0, ELA0.03mmi [ 7
The point indicated by indicating line arrow, must be in the circle
with a diameter of 0.03mm with the positive position that is 60mm
from datum straight line A and 100mm from datum straight line

B as the center.

ELHERAT-3E
R Rl A

Concentricity

SEE R E

2—5

FANEWENT, NE Jﬁ?g(bﬁf SN R
%
When there is symbol ¢ in front of t

{7 H B SE

the numerical

value that expresses tolerance zone, this tolerance
zone is area in the cylinder with a diameter of that
is parallel with the datum axis line

B

T % B SRR AR A B 8 5 B R TE DA B A,

EL%0.01mmr B 5 A,

The axis indicated by indicating line arrow, must be in the

cylinder with a diameter of 0.01mm with datum axial
straight line A as axis

B

Symmetry

AZEBRACHTOTEEHBEE,
AR A B A7 T B A A I
Tolerance zone is the area symmetry with the
datum plane, and enclosed by two parallel
planes with a distance of "t".

ARG B BB AR Y LD L0 B2 DL BRI LD S A
2 31 250.08mmfe B8, i L 2 4789 —(E°F 1 2 F.
The center plane indicated by indicating line arrow must be
between two parallel planes with a distance of 0.08mm and
symmetric with datum center plane A.

e 0> 8

Vibration tolerance

k%féﬂé’ﬂiﬁ‘ﬁwﬁtmﬂ
SHHL, 3
RO B R SR

radius and has the same center with datum axial
straight line in any measured plane perpendicular

and it will not exceed 0. 1mm

(E}ETE’JHHE#T EHH’]T’:@JEE%WE@A B[] 84—

EREIAZ

! 3
1 A HIt, g W
N2
Total runout } B 2> 22 3%
Tolerance surface attac| : !
straight line

¢ TEF-1G 75 e AR B PR A A — (R

Tolerance zone is area hetween two c

MENBER  A2HEEEAMGE
VB BARDAMES
(measutesur face ARTELEE Bk Y
ENEEFEIRAN=S /v <’ — Tolerance zone is area between two concentric
g X T circles with a distance of t in the direction of
Circular runout Y
N S
!’\. I\, withdatum axial straight line
i .

) AERERA R A E R AR,

9140 S50
al

cylinders with a distance of t in the direction of
hed Tadius and has the same axis with datum axial

TR/ BT8R 1 T B R T A8 75 G 52 2 R B),7E 2 B ELAE
A-Bi [ B 5 5 45 B B 4 2% F_E FOAE R B R & AR 0. L mm,

The complete vibration in the direction of cylinder plane radius

indicated by indicat glim-‘ arrow, when in datum straight line
A-B's rotating cylindrical part,

not exceed 0.1mm

any point on cylinder surface will

NEINEBMPE NS GEEELL T ES: The lines used in definition column of tolerance zone have the following meanings

*H Bk

j)ﬁ :}b'a% I]]l(']\' l'("dl Illl(‘, “l'(]‘dh‘]l(‘(] :
MBS maEk

Thick one—dot dashed: data available
MEERES

Thin real line or dashed: tolerance zone

form

i o)

NI m*

M— RS

CHLZQ

q:l‘]_,\%jg Thin one—dot dashed: center line

. WEREEESRDEE

Thin two—dot dashed: ('()m])lﬁlni—‘nhn’y projective surface or section

BRIEAR . TRARE T R p0 5 T SO B RO 1 8

hick two—dot dashed: projection of pm[lh toc unlplt mentary projective surface or fracture surface

—003—
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Definition of surface roughness and expression reference

& RS EFELR  Type of surface roughness

123 Type

LA

Average height of center line

RAREE
Max. Height

T35 =
Average height at Tpoint

5% Symbol Ra Rmax Rz
BREENR
FAER R

Expression symbol a s Z

of maximum value
of maximum height

Definition

HOHL RS 2 i 438 S HR 0 AR 00 42 B
A FRI R R ISR (p
m) AL, 8RO
REJEE I 7 & ] B

Absolute value area of roughness curve
to center line is divided l\) datum |eng|ll
in wm. Usually it can be directly read

out via center line I'UH;:lllu-‘ss measure.

HELRE P A 42

Roughness curve
g

[
[2

%%ﬁgm‘

(enter li

VRS ]

BIE R

Measured length

A RLE RAL BT A LI —AT s, EP
A7 T I BB 43 P 3 B T 5% L A A B
Gy SRR, A AR AE I A5 05 T R B E
8 [ R BE i F F oK SRR It E

Take a part of datum length from section curve,
when the two straight lines parallel with this part
of average line make this taken part narrow,
measure the distance between two straight lines
from curve's longitudinal magnification direction

and express this value in pm.

£ g
2 [ .
z TR

% Pl Average line
2 £
5 (1 Gk Pl
8 R Record
é L direction
3

% 7 Tk 4 R 1 B T fH 4 b AR BT 4 P
AT TP 3548 B AR U 7 T B A2 B A 4t £ R
7R RN RS ELESRES FHEZ
R 2 A BOR R

Take a part of datum length from section curve,
parallel with mean line but not to crosscut the
section, so the difference from the line to the mean
value between 5 peak elevations & 5 lowest
elevations measured at curve's longitudinal
magnification direction and express this value in

m.

R1, R3, R5, R7, R9: HEREL
Datum length L
518 L TRAR

5 ])(-‘Elk PlP\':lIiUHS
R2. R3. R6. R8. R10: R#EEFL

Datum length L
L ore 0 A B
SERIEAS RS
5 Lowest elevations

Average line

ition direction

E&%m

i

e ol
R Record

direction

-

Longitudinal ma

iR A S | YIEiE B E E 1R R 5 R AEAE 25| HEEREE
Symbol of  |Standard series| Cutting value [Measured length Standard series Datum length Standard series Datum length
roughness (mm) (mm) (mm) (mm)
0.013a 0.05s
0.025a 0.1s i1l W
= | VYV | 005a 0.2s 0.25 S 0.25
‘i 0.1 0.4
g -la .4s
e
£ 0.2a , 0.8s
5% ¢ .
B 0.4a 0.8 g 1.6s
= T
B Ivv | osa : B 3.25 0.8 d. % os
25 £ fE 2
2 1.6a = ] 6.3s 6.32 |
P s E
ELi) 3.2a 3 12,55 12,52
i VAV 25 25
% 6.3a 25s 252
= ER
BEYTN
=5 12.5a 50s 502
£ \Y4 8 = 8
S 25a 100s 100z '
50a 200s | ? 200z
- 2.5 25 25
100a 400s . 4002
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Roughness range of various machining method

L 2 %*ﬁbul@i *ﬂ*ﬁfg %ﬁ li] : Roughness range of various machining method
AR B OR

Expression of roughness

0.1-S|0.2-S| 0.4-S| 0.8-S | 1.6-S | 3.2-S | 6.3-S |12.5-S| 25-S | 50-S |100-S|200-S|400-S

HELRE 2 5 [ o m
S Roughness | 0.1PLF | 0.200F | 0.42LTF | 0.820F | L6RATF [ 3.2DLF | 630AF | 12.520F [ 25PAF | SORLF | 100PLF | 20001 | 40004 F
jJUI/% range | ynder0.1 | under0.2 | under0.4 | under0.8 | underl.6 | under3.2 | under6.3 | under12.5| under25 under50 | under100|under200|under400

Machining method

FEMER P A (E (nm)

Standard value of 0. 25 0.8 2.5 8 25
datum length
8% Symbol L HEHNo mark or--- -
483%  Forging ks kS T Precisipn finishimachinfng =
B Foundry ‘*%?E*%WI Precisipn finish/machining N
BT Die cutting L N
BRI IE
Hot calendaring < >

7% EEEE

Cold calendaring < » |
hifH Drawing _ N
ﬁaﬂj Extrusion _ ~
?i%%ft]:nmnng«lmm P
< >
uﬁﬁ'}‘ Sand blasting _
< >
3 DroEEinm
ﬂ@ Pressing L ~
HERE SR
Symbol of roughness vv ; ; ; ; v ; ; v
EE ¥ Face cutting L 5 KGN T l’r(", éﬂ\iun finfish machining N
IRTE B End plane cutting _ .
< >
ffiﬂﬁﬁ(l(mlmn'hllhv | | |4 ! #!
PR Milling machine _ BRI T Precision finlish machining _
< > < =
T8 . | | | | |
Finish machining < 1 »
3 sk 37 o - == Tpe
Fimﬁ%ﬂﬁfﬂib\ file L KBS T Pre( ision finjish machining .
BB H|Circular vulling| R n TlhmMunwl-huwhmw < J:*%j]ulllu“h;! kS T (llli‘l)‘lA*E.*]%(l'lllﬂ}lllt‘ﬁ:l)
| < >« |

R (T (high) ] T (mid) N
2k ¥l Filing | |4 | N |

| >
Rw%ﬁﬂﬂﬂﬂ}]m < FEEREII T Piecision finish machining ~
$I J] Broaching | ! FEZHRENN T, Prpcision fi!nish machining #| |
| g Gear shaving < >
Wl Grinding | Prdcision finis |uﬁ|ﬁ{lﬁllw rAJ:*%jjﬂlj:(hjuhL _ s T(mi(l‘);l P *ﬂ*jﬁ(muu]’uu‘ssli N |
< < 1 >« »>| < i o
#78H  Finish machining by ek S ol
F& hn T honing head +EJ A 4‘%”][] T > < >
,*%7] ’ ( inish machining
o L BRI T Pyfsion inish machining]
P Polishing j%@.‘*%bﬂl Prefision finish machining | o .
yBE Emery % B .
>R Emery blue #*%E{E,*%j]UT yu=! ion finish machining | | |
EH% Grinding :*%ﬁg*%ﬁul l’v-‘:-x i);i“" finish| mzu'hining=
ll(ﬁ?%ﬁ?ﬁ | RN T | Precisiof finishmackning ] | |
. =] « « >

it Polishing <
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\d

1% & Rolling |

<
<

WU {5 Spark discharge
JHi T. contour machining

EY)E Wire culting

v |

%"E}%BDI Prefision finis

1 machining

L feEEE
Chemical «'r|r11|n|v <

A
v

L K BRI T Precifion finish hachining |
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