General Technical Information




Cemented Carbide
products safety standard

‘| . Safety respnnsililﬂies_._':
Before using ZCCCT products, please provide necessary
safety training for operators, and carefully read the ‘'NOTE' and
‘CAUTICN' contents on the product package. We are not liable
for any responsibility caused by not complying with the request
for operation.

(2. Features of cemented carbide materials |
Cemented carbide cutting tools are mainly composed of W. C.
Co, N, Ti, 5i, Al O, etc elements and their chemical compound,
and come into shape after sintering and a senes of subsaquent
machining. Cemented carbide tool has good chemical stability
and high strength. It is the ideal tool fo cut most metals and
high-strength nonmetals.

(3. cautions for safely using cemented carbide tools |
1) Cemented carbide is hard and frangible material, iable to

britthe rupture and breakage due to larger force or partial
stress, which causes sharp edge.

2) Most cemented carbide is mainly composed of Wand Co
with high density. In the process of fransport and storage, it
should be treated as great heavy object and be handled with
care.

3) Cemented carbide and steel have different thermal
expansion coefficients. To avoid breakage caused by
concentrated stress, welding should be conducted under
suitable temperature

4) Cemented carbide tools should be stored in dry environment,
away from comosive atmosphers.

3) In the cuiting process, it is unaveidable to generale chips
and brittle discs, elc. Please make sure necessary labor
protection articles are prepared before machining.

6) If coolant is needed in the cutting process, please select

cormect coolant to prolong machine and tool life.

T) If cracks ane generated in the machining process, please
stop using the toeal,

8) Long use of cemented carbide tool will lkead o culting edge

= -= =— =dl fae = B passivation and lower strength. Please make sure it is
et e = B =0 - -
- | - | -_— regrinded by professionals
E - | g- 9) Please collect the broken tools and chips properly to avoid
injury to other e,
- e g gE =i Iy PEPP
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P Cautions for safely using cutting tools \

Danger

Protective measure

Direct contact with the sharp cutting edges may cause injuries.

Please use labor protection articles such as gloves when assembling or
disassembling cutting tools on machine,

Improper use of tools may cause tool breakage and expulsion
from machine, causing injuries.

Please read catalogue and safety standard before operating.

Please wear safeguard glasses and protective clothes.

Rapid increase of cutling resistance due to excessive abrasion
and severe impact may lead to breakage of tool and spaiter of
chips, this cause injunies o operator,

Change the tesl with excessive abragion without delay,

Please wear safeguard glasses and protective clothes.

In the cutting process, hot chips may cause scald and scratch
an aparator.

Please use tools such as pliers to clear away the chips in tima.

Please wear safeguard glasses and protective cothes.,

I eutting process, sparks and hot chips may cause fire and
explosion hazard.

Clear away the Inflammable and explosive materials in the cutting area.

Please make sure the fire extinguishers are ready for use.

Al high speed, the machine will vibrate severely because of
peor balance of halder, causing tool breakage.

Check whether the machine is loose or has any abnormal noise before

cutting.

Please woar safeguard glasses and protective cothes.

Burrs on workpiece are very sharp and likely to cause injurias.

Do not touch the burrs on the workpiece with bare hand.

Please wear protective gloves and clothes,

Machining warkpiece hald infirmly will causa tool breakage
and spatter of workpiecs,

Make sure the workpiece is clamped firmidy,

Plaase wear safeguard glasses and protective clothes.

If inserts or spare paris are net clamped properly, they may
become leose and fly off, causing risk of injuries.

Make sure the insarts and spare parts are clamped firmly before machining.

If Inserts and tool are clamped too tightly with serew and
clamp, they face the risk of breakage and spatier.

Please do not clamp tools too tightly with bushing,

Insarts or spare parts may fly off due to inertial centrifugal
force at high cutting speed.

Use the tools within recommended cutting conditions.

Please wear safeguard glasses and protective dothes.

Milling cutters hawve sharp cutting edges and direct contact
with them may cause injuries.

For your safety, please wear protective gloves if you need to touch inserts.

During rotary cutting, clothes, gloves, ete. are easily to get
wringed in the machine at high speed, thus cause casualties,

Tha aperator should not wear gloves during rotary cutting.

Please pay attention that the clothes should not contact the operational
parts of machine

Off-canter or poor balance of tooks in rotating machining will
cause vibration, breakage and splash of tool, thus will cause
injuries.

Please use the tools within the range of recommended rotating speed.

Check and adjust machine balance pericdically.

During cutting at high speead, the chips flying off rapidly may
CAUSH INjUries.

Safeguard articles such as protective cover, screen, etc. should be used,

Please wear safeguard glasses, proleciive clothes and gloves.

Using the extremely small drill is ikely to cause togl breakage
and spatter, and #t would be hard to take out the broken part.

Reduce tool vibration and canduct machining at suitable speed.

Please wear safeguard glasses, protectnig clothes and gloves.

Machine and tocls may be damaged if they are used beside
the range of specified purposes, thus may cause other risks.

Please use them sirictly according to instructions and specified purposes.

Nobte: We are not responsible for any accidents caused by private modified tools without our permission,
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® Metric common thread

Threading pre-hole diameter

® Metric fine thread

\

 GENERAL TECHNICAL INFORMATION

. Recommended hole Recommended hole Thread Recommended
Thread code : : Thread code o ; s b
diameter (mm) diameter (mm) code hole diameter (mm)
M3IH05 25 M3 =035 265 M14>1 5 125
M35 06 28 M3.5%0.35 315 M14-1.0 13.0
® ®

M4%0.T 33 M4 0.5 35 M1S=1.5 135
M4.5%0.5 4.0 M15*1.0 14.0

M5*0.8 4.2
M5*0.5 45 M16+158 145

ME*1.0 50
M35%0.5 5.0 M161.0 15.0

M7*1.0 6.0
ME = 0.75 3.25 MI7X15 155

X
M s M7 %075 625 MI17 1.0 16.0
M9 1.25 7.75 M8 1.0 7.0 M18%2.0 16.0
M10*15 85 MB = 0.75 .25 M18%15 165
M11%15 a5 M3+1.0 8.0 M18-1.0 17.0
M127%1.75 1095 M3 =075 825 M20X20 18.0
4 : *

M14%2.0 12.0 M10*1.25 B.75 M20+1.5 185
M10*1.0 9.0 M20>1.0 19.0

MI16=20 14.0
M10%0.75 9,25 MZ2X20 20.0

M18*25 15.5
 — M11%1.0 100 M22x15 205

M20H 25 175
M11 %075 10.25 M2Z2=1.0 21.0

*

MRd=ag 240 Mi12¥15 10.5 M24-20 220
M27%3.0 24.0 M12%1.25 10.75 M24 %15 225
M30*35 2685 M12%1.0 11.0 M24+1.0 230
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Surface roughness

\

The surface roughness refers to the small space and unevenness from peak to valley on workpiece surface.

Surface roughness has close relationship with the matching property of machine elements, wear resistance, machining precision and

corrosion resistance. It influences the reliability and life of machine and instrument.

Type

Arithmetic average deviation of profile

Code

Calculation method

Within sampling length [, the arithmetic
average absolute value of profile
deviation is

Ra= 7 folyGldx

In the formula, the profile deviation y
is the distance between profile points
and reference line in the measuring
direction. Reference line is the profile
least-square average line O. This
line divides the profile and makes the
sum of squares of profile deviation to
be the minimum within the sampling
length.

Calculation example (figure)

Irregularity Ten-point height

Within sampling length I, the sum of
the average value of heights of five
highest profile peak and the depths
of five deepest profile valleys

5 5
;ym + ;}IW

R,=
J

In the formula, ypi means the height
of the 'i'th highest profile peak. In the
formula, yvi means the depth of the
'i'th deepest profile valley.

Maximum height of profile Ry: the
distance between the top profile peak
line and the bottom profile valley line
in the longitudinal direction within the
sampling length 1.
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Maximum height of profile

The distance between the inner
profile peak line and the bottom
profile valley line in the longitudinal
direction within the sampling length 1.
Top profile peak line is the line that
parallels to the reference line and
passes through the highest point of
profile peak. Bottom profile line is the
line that parallels to the reference line
and passes through the lowest point
of profile valley.
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The value of sampling length | and evaluated length In

Ra/pm Rz/ pm Vmm In=51 /inm
=0.008~0.02 20.025~0.10 0.08 0.4
>0.02~0.1 >0.1~0.50 0.25 1.25
>0.1~02 >0.50~10.0 0.8 4.0
>0.2~10.0 >10.0~50.0 25 12.5
>10.0~80.0 >50~320 8.0 40.0
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Material cross comparison table

Ve

GENERAL TECHNICAL INFORMATION

Material cross comparison table

N

Country and Standard
IS0 | china usa Germany Great Britain Sweden | France [taly Spain Japan
GB AISUSAE | W.-nr DIN I EN 55 AFNCR LI UNE JIs
Structural steel
6 | 1015 | 10401 Ci15 0BOM1S [ 1250 | cci2 C15C18 Fi11
20 1020 | 10402 c2 050820 | 2C 1450 | ©C20 c20C21 F1iz
35 1035 10501 c35 060A3S i 1550 | ccas 35 Fz |
45 1045 1.0503 ‘ Cas . usm . - 1650 1| cCas 45 F.1-14
55 1055 10535 ‘ 55 ‘ 0TOMSS |- 1655 | - C55
60 1060 1.0601 ‘ 60 ‘ 0B0AG2 ‘ 430 2 | ©Css 60 »
Y15 1212 17015 | @smMn28 | 230MOT = 1912 | 5250 CFaSMn26 | 11sunza+r SUMZ2
F 12113 10718 | 95MnPb28 | = i 1914 S250Pb | CFEMAPB2E | 11SMnPB28|  SUM22L
¥ 10722 | 108Pb20 | - 10PbF2 | CF10PB20 1 10SPB20 '
- 1140 10726 35520 212M36 | &M 1957 I5MF4 1 ' F210G
¥13 12185 10736 | 9SMn36 | 240MO7 | 1B - | =00 ‘ CFasMn36 ‘ 12$Mn35L
i 12014 | 10737 .‘.EEManaB_i- sy 1926 smnpb cms:.tnntmd_ 126MnP3S
S55iZMn 8255 10904 55510 250853 | 45 2085 5557 55508 565 |
- o262 1.0981 B0SICrT - - - G057 60SICr8 G0SICra |
15 1015 11141 Cki5 0BOM15 | 32C 1370 XC12 C16 C15K 515C
40NN 1030 1.1157 A0Mnad 150M36 | 15 35M5 i
25 1025 1.1158 Ck25 - r - [ - 1‘ - 5250
35Mn2 1335 11167 36MnS | - 2120 | 40MnS l 36MnS 'smmaamz
30Mn 1330 11170 28Mn5 150M28 ' 144 - | 20M5 ' C28Mn - ' SCMn1
35Mn 1085 | 11183 Ci35 060835 - 1672 | XS38TS | C36 . 535C
CkdS 1045 11181 a5 DEOMAE 3 1672 | xcaz | 45 45K 545C
55 - 1055 11203 CkSS _nrnuss - - ] _xc:e:-_ _ 50 55K 555C
50 1080 | 11213 | o3 | osoAsz | - 1674 | xcaets | cs3 - $50C
60MIn 1060 14221 ChE0 0B0AB2Z ' 430 1676 | XCED ' B0 . 558C
i 1095 11274 ‘ Crio D60A6 (= 1870 | - - SUPY
- = 1.3401 : X120Mn12 L Z120M12 - |x1zm1z' XG120Mn12 *120Mn12 ' SCMRHM
Gr15:45-Grl £2100 1.3505 ' 100G . 534850 ' 1] 2258 | 100C6 ' 100CHHS ' F131 ' suJ2
o | e | 15415 | 1sMos | 1501240 | - | 2812 | 1503 | 16Mo3KW | 18Mo3
. 4520 15426 16MoS 15'?;;45 - - - 16MoS 16Mo5
. A';';E';E 15622 14N . s 16ME I 146 LT
. ﬁg 15652 XEMID 5;?;:1'D . - H1OND XEMIOS
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Material cross cumpanson table —

. Country and Standard
ISO china | USA Germany Great Britain | Sweden| France taly I Spain Japan
GB  |AISUSAE | W-nr|  DIN BS |EN| S5 | AFNOR UNI UNE IS
Structural steel
. 2515 | 15680  12Ni1® ' . y . Z18NS | . ) .
. 3138 |15710 ) BNICKE | 64DAIS  [1HA| - 35NCE . . SNC236
: 3415 | 15732 14Nicrio | 4 = - 14N T 1M1 1BMICHT | SNCHISH)
. ;]3 15782 ddNicr4 3?3?1'3 WA - 12NC15 ‘ 3 SNCB15(H)
R 16511 | 3BCINMod | BieM4D | 110 | - 40NCD3 |3acrNHo¢fK=} 35CiNiMo4 .
5 8620 | 1.6523 21NICMo2 | BSOM20 | 362 | 2503 | 20MCDZ | 20NICiMo2 | 20NICrMoZ | SNCCMZZO(H)
R P 11&5« 4ONICMo2 ItType? | - | - 2 imuiﬂﬂulnlqkﬂj_r ONCMo2 | SNC240
A0CHIMoA 4340 151532 HCNIMoE SITMA0 | 24 | 2541 | 3NCDS | 3SCINMOB(KB)
[ = %1.5&&?. {7CINMoS | 820416 - - 18NCDS - | 14CHNMat3 .
15Cr 5015 | 17015 15Cr3 52aM15 | - 2 12C3 2 .| scasey
38Cr 5132 |1.7033 34Crd | 530A32 [188 | - 32C4 34Cr4(KB) 3804 SCra30{H)
40Cr 5140 ' 17035 | 41Cr4 I 530M40 | 18 . 4204 41Cr4 42Cr4 SCra40(H)
wor | S140 1,7045 42Cr4 . - | 2208 - - | a2cm SCra40
1ecMn | 5115 %1.7131. 16MnCr1s | (527M20) | - | asn 18MCS 1MACHS | 18MCHS :
20CMa | 5185 i1.?1:ﬂa;‘ 55Cr3 527AB0 | 48 Z 55C3 > ; SUPS(R)
! SCMa20;
30CMn | 4130 | 17218 25CtMo4 | 1717CDS110 | - | 2225 | 25CD4 | 25CIMo4(KB) | 55Ci3 i
35CiMo 413?;;135‘1.?mf 3MCiMod | T0BA3T | 198 | 2234 | 36CD4 | 35CiMod | 3CiMod | SOMAI
40CTMoA 4140:4142!1.?223 41CMod T08M40 | 18A | 2244 | 42CD4TS | 41CiMod 41CMod SCM44D
42Cio ' ‘ '
soominme | 4140 17225 42CMo4 | TOBM40 | 19A | 2244 | 42CD4 42CtMo4 42CiMod | SCM440(H)
= | = 1?252 15CMG5 : - | 2218 | 12004 2 12CiMod | SCMA1S(H)
ASTM
- Fﬂ;ﬁ; (17235 13CMosd Egﬂig:z? = > :iccﬁ; 14CModd | 14CrMods £
I ii.'?'-?ﬁi. 32CMo12 | 722M24 | 408 | 2240 | 30CO12 | 32CMot2 | FA24A .
il 1501-
. A;:zz | 1.7380 | 10CMo810 | 62263148 2218 | 12CD8;10 | 12CrMod.10 TUH . :
- . ii?ﬂﬁ. 14MoVE3 | 1503-660440 - . i - | 1amocive | . E
S0CHVA | 6150 : 18150 | 50CIV4 | 735AS0 | 47 | 2200 | S0CV4 | socv4 51CvV4 SUP10 8
s - 18508 41CrAMoT | 90SM3S | 41B | 2840 |40CADS.12| 41CTAMoT | 41CTAMoT £
= I 151..39m1w139; 8OTM3T | 40C | - . | — .
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Material cross cnmpansnn table

GENERAL TECHNICAL INFORMATION -/

ﬂountry am:l Stmdard

Great
1SO China UsA Germany Britain | Weden France Italy Spain
| &h AISK | o | =
SAE -nr DIN BS |EN 55 AFNOR UNI UNE
I : CO8KU F515
Ti0 | WD | 1.1545 C105W1 - - 18380 Y105 c100KU F518
TizA | W12 | 11863 C125W - - | - ¥a120 C120KU (c120) SK2
LV 8SEiCr L3 1.2067 100CHE BL3 - | - Y100CE 1005 -
X210Cr1 2KY
Cri2 (k] 1.2080 X210Cr12 BOD3 - - Z200Cr12 XIE0CA 2K X210Cr12 SKIM
[ KIASCMoVISKL
4CrSMoVS| Hi3 | 12344 | X40CHMoVS 1 | BHI3 2242 ZAOCOVS | iacsiobeey | X4OCIMOVS | SKDE1
Crewy Az | 12363 |X100CIMoVS 1| BAZ | - | 2260 | Z100COVWS | X100CTMoVSIKU | X100CIMoVS | SKD1Z
SKSI
Crtilo - 1.2418 105WC S - - 2140 105WC13 10WC5 105WCS SKS52
JOTWCrSKL KS3
Cri2w - 1.2436 A210CW2 - - | 2312 - H215CAVI12 1KY 210G 2 SKHD2
SCNIMo 51 1.2542 45WNCIVT BS1 - | 2710 - S5NCIVBKL ASWCrSia -
XIOWCIve 3 X28W0EKL
o2y Het 12551 XIOWCHAE3KL Bh2t |- - = ZIONCYD HIWCIVE KL AIWCIYD SKDS
Cr2Ma < | 12800 [xt8soMovi2| - | - | 2310 = | X1BSCMAVIZHL | X160CHcV12 | SKD11
SCitliMo L6 | 1.2713 | S5MiCMovE @ - | . z SSMCDVT F250.5 SKT4
LY W210 | 1.2833 100w | Ewz - - Yiiosy - - SKS43
WEMoSCrdV2Col - 1.3243 56-5-2-5 | - - 2723 ZASWDHECY HS56-5-2-5 HE58-5-2.5 SHKHES
ZROWKCY
WHECHVCoS T4 1.3255 518-1-2-5 | BT4 - - 10-05-04-01 . XTEWCo 18051 H518-1-1-5 SKH3
ZESWDCV
WEMoSCrd\2 M2 1.3343 56-5-2 BuMZ - 2722 06-05-04.02 XXM oDE0SKL H58-5-2 SKHS
Z100sWCWwW
. w7 | 13348 52.9.2 - |2 | 2782 | Tgnnoege H52-8-2 H52-82 =
WIBCHV T | 13385 $18-0-1 BT . m XTSW1EKU HS180-1 | SKH2
WEMaSCriva | M3 56-5-3 - : | - - 2 SKH52
8 Mz 2 2 BM4Z | - | z : F < SKHSa
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GENERAL TECHNICAL INFORMATIO

.......

Material cross comparison table -

Country and Standard
Daido Steel
China UsaA Germany Japan Co., Ltd Main application
{Japan)
GH AlSIISAE DIN JIS DAIDO
Plastic die steel
For mass production of large mirror dies.
B Autornabile rear light, front fander of
Falwod; P car, video camera, household alecirical
| appliances atc
For high-precision mirror die, Video
i . . NAKSS camia, music disc, cosmetic containers,
| transparent covers, transparent flms el
For high-precision mirror dies. Video
- - NAKED camena, music disc, cosmetic containers,
fransparant covars, transparent films ate
For ulira-mirror comosion reastant precise
cri3 420 mod. SUS42002 mod. 5-5TAR dies. Accessories of camara, CD, kens,
wealch case
Cold-working die steel
e} = Stamping die, gavge calipers, paper
0z e Y0 cutter, auxiliary lools
| Binrking die; gauge caillpers; drswing die,
SCAMMN 01 mod. - SKS3 mod. GOA taps, Perforated punch
Blanking die, cold forming die, cold
Cri2MoV D2 X1B5CHMoV12 SKD1 oot drawing die, forming roller, punch
R Blanking dia, cold forming die, cold
£ ool ARt ot s draving die, forming roll, punch
Hot-working die steel .
| Aluminum compression die, connecting
parts of compression die, hot slamgang
4CrSMoSV H13 XA0CTrvovs1 SKDGE1 DHA1 die, hot & son s, fhiarsil shaar
cutting blade
- - - - DH21 | Long life alurminum compression dis
- - - DH31-5 [ Large compression dia
- - DH2F | Compression die, plastic die
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Material cross cnmpaﬁsnn table

Country and Standard
150 China USA Germany Great énaln‘h_t]s_v;denl France Ikaly Spain | Japan
68 |2 wer DIN BS | EN | Ss | AFNOR UNI | UNE | uIs
Stainless steel
el R B 14000 | x6cr13 | aoas17 . 2301 z6c13 X6Cri3 | F3110 | SUS403
- | 1.4001 Xierd |- | - | - : | F2401
1C13 | 410 14006 X10CM3 410521 S6A | 2302 | 210C14 X12Cri3 | F3401 | SUS410
1cA7 | 430 | 14016  xecr7  |4ws1s| 60 | 20 | zecw XBCAT | F3113 | SUS430
2¢r3 410 | 14021 | X20Gr13 s62 i : 220C13 X20C13 | F3401 | SUS410
- 14027 |  Gxz0Cri4 |a20c28 | 568 : Z20C13M 3 scs2
4cri3 . |14034| xdBcria 420845 | seD | 2304 | _ZH0CM X40Cr14 | F23405 | SUS420J2
_ 238C13M _
1CATNIZ | 431 | 14057 | X20GINIHT2 | 431529 57 | 2321 | Z1SCNGO2 | X16CNHE | F.3427 | SUS431
YICHT | 430F | 14104 X12CMoS1T | - . 2383 | Zi0CF17 X10CS17 | F317 | SUS430F
1CriTMe | 434 | 14113 | X6CMe171 | 434817 : 2325 | ZBCDI7.01 |  X8CMo17 SUS434
- - | 14313 | H5CMNI134 | 425011 . | - | Z4CND13.4M | - sC55
. - | 1.4408 | G-X6CrHMO1810 | 316C16 . - I |Faa1a| scsie
| 4CoSR | HWB | 14718 |  X45CiS®3 | 401545 52 | - Z4sCS0 XASCISIE | F322 | SUM1
0C3AI | 405 | 14724 | XI0CGAN3 | 403517 - o zioes X10CAI2 | E311 | SUS408
cn7 430 | 14742 | X10CAI8 | 430515 60 - | ziocas1s X8CH7 | F31M3 | SUS430
M 8Cr20Si2Ni stl 14757 | XBOCINSI20 | 443565 59 | - | ZBOCSNZ2002 | XBOCISINZO |F320V|  SUHM
2C25N | 448 1.'4'7'6'1*' ‘xwocwed | - | - 2322 | ZIOCAS24 | X16C26 | - | SUH44E
: |F3851; |
OCHBNI | 304 14301 | XSCINI1810 | 304515  S8E | 2332 ZGCN1B09 | XSCiNI1810  F3541; SUS304
[ ' | E3504
| 1crsNeMoze | 308 | 1. 4305-' X10CINiS 189 Emd'# S8M | 2346  ZIOCNF18.09 | X10CANIS18.08 | F3508 | SUS302
OCHONI0 | 304 | | 14306 | X2CiNito11 .qu - 2352 | ZXCNIBA0 | X2CNiB11 | F3503 SCS19
- | . 14308 oXeciise | 30401S| - . zeCN1BAGM - | scsiz
CATNT | 301 | 14310 | x1cmiTT | - | - 2331 | Z12CN1TO7 | X12CMNAT0T | F3517 | SUS30N
= I04LN| 14311 | X2CINNIS10 ,ams:sz| - | zant | zewiso | - . susaoaN |
OCASNG | 304 | 14350 |  XSCNite9 1304531 S8E | .| ZeCNig0s | XsCmNi810 | - | SUS304
OCHTMIIME2 | 316 | 1.4401 | XSCrNMoiT12 .315515 zsu.u:n?ﬂ- 2347 | 14401 | XSCINMo1712 fF,:ms' SUS318
0OCNTHIEM2 '31&,%4 1. mg' KAOMMONITIZS | - . | 2375 | Z2CNDITA3 * - susamuu
OCATNIZMGS | 316L | 14435 | X2CINMoT8143 | 316512 - 2353 | ZICON17.43 | X2CNMo1T13 | - SCS16,
00CASNIIMI | 7L '14433| X2CrNMo17133 'ziiréii - 2367 | 22CND19.15 | X2CNIMo18.16 | - suszm.
| ' | 1' | 1 1' | susazeL;
" 320L | 1.4460 | X8CINiMo275 4 - 2324 3 . - | scHM;
| scs1
ICHBNISTI | 321 | 14541 | XBCmT810 | 2337 | 321812 | S58B | Z6CNTIE10 | X6CMuTi1e1 |F.3553 | Susa2i
1CABNITIND | 347 | 1.4550 | XGCiNiNb1810 | 347817 58F | 2338 | ZGCNMb18.1 | XGCINITiI1811 |F3552 | SUS347
| |crishitzmozmi| 316Ti | 14671 | x6CiamoTTi2z (320817 |  Sey | 2350 | zewDTi7.a2 | xecmoTi7 |Fasas| -
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* Material cross companson table —

Guunh’y am:l Standarl:l
1SO | china |USA|  Germany | GreatBidtain Swadenl France |  Maly | ST:ﬂIn—!_Ja;n |
GB | Any | W DIN BS EN SS | AFNOR UNI !.IHE| Js
] Austenitic stainless steel
= | - | 14881 G—K&:rmmwm M8CT | - - ZﬂCNDNhiBTEH IGEGrMHuiB - I SC522 i
Cl":?Nl!ﬂﬂﬂENb 318 I'|.4533 X10CHMoNB1812 : - I - I - IECNDNM 7138 | Iﬁ{:“NIMDTﬂhW - [ -
1CININ3 | 300 | 14828 XISCINISZO1Z | 309524 | - | - | Z15CNS20.1 3 - | SUH |
DCrZSNEﬂ |31!0$ 145-"5 X12Cmizsz1 310524 = 2361 Zii‘CNEﬁ‘m XGCrNZSZ0 F.331 SUH310
Q’15NI3MT| 331:! 145-34 .I'IZNi:rEﬁE‘IE : - [ - ' = [ Z‘l?m:ﬁ 1“1' = | - [ Eul'ﬂaﬂ :
; - I - :1.%:6-1%!’5“13: 33“011: - - - :XESDNK.‘IHWE - SCH1S I
SCIZMDGNMN | EVE | 14871 | XSICIMONINZIS | 301215 | sag |- | zszOMNR1O |XSMNR19| .| SUHGS
1CrENIETI l 321 | 1.4878 X12CmNIim169 3215320‘ | 580 : = ZECNT18.12 XGCMITiITE11 | F.3523 0 su3
Country and Standard
=2 China USA Germany Gmtﬂri:in] Sweden | France [ Italy Spain Japan
Nodular cast iron
QT400-18 | 60-40-18 GGG40 40017 | omiver FGS3TDA7 | GS37017 | FGE3817 | FCD4OD
QT450-10 | 654542 - 42012 . FGS400-12 | GS4012 | FGE4212 | FCD4S0
QTS007 | 705005 | GGGSD | S007 | 072702 | FGSS00T | GSS500-7 FGESO-T | FCDS00
QTE00-3 | 806003 66GE0 60017 073203 | FGS60D-2 | GSE00-2 | FOES02 | FCD0O
QTio2 | 1007003 | GGGT0 70012 073701 | FGST0-2 | ©GS7002 | FGETO2 | FCDIOD |
QT300-2 1200002 | GGGE0 | 8007 | osse03 FGSE00-2 | GEB00-2 | FGES0:2 [FCDB0O
e T = B T sy
Grey cast iron
- | Ns | oeo | - | oww | FE&@ | 9~ | - | o=
HT350 I MOS0 I GGIS I 350 I 0135 [ FGLIRD | G35 FG3s I FC350
HTI00 | NO4S | @30 | 300 | 0130 | FGL3oD 6% | Fol | Fca
" HWT2s0 | mNo3s | ees | 280 | 0125 | Fouzso | @25 | FGes | Fo2s0
HT200 [ MO0 [ GGE20 I 200 [ 0120 [ FGL20D i G20 [ FG20 I FC200 1
HT150 I MNO.20 I GG15 I 150 I 0115 I FGL1SD i G15 : FG15 I FC150
HT100 I - I - I 100 0110 [ - | G10 : - I FC100

=
"
[
£

e
w
=

=
uh
=

-
=
=
4

Lo
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— Tolerance of fitting dimensions

GENERAL TECHNICAL INFORMATI

Ve

Tolerance of fitting dimensions

N

Basic Standard tolerance class
dimensions
mm IT1 [ T2 | T3 [ IT4 | TS5 | 1T6 | IT7 | IT8 | T8 | IT10 | IT11 | IT12 | IT13 | IT14 | IT15 | IT16 | IT17 | IT18
Min() | Maxis) pm mm
—~ | 2 |os|1z2| 2| 3|4 |6 |10]| 14254 |6 |c |[o4|ozs|os|0s| 1 |14
3| 6| 1 |15]|25| 4| 5|8 |21 |3 | 4|7 |owz|ow|o3|oss|ors| 12|18
6 | 0| 1 |15]|25| 4|8 |9 |15 22| 3|58 | % |015|02|03|058 09| 15|22
w |8 (12| 2| 3|5 |8 | 1|18 |20|43]| 7 |10|ows|o2|043|or]|1a|18]27
8 | 30 |15 |25 | 4 | 6 | o [ 13| 20| 3 | 52| 84 | 130|021 033 o0s2|084| 13| 21233
0 |50 |15|25| &« | 7 |1 |16 | 25| 3 |6 100|160 025 039 |06z| 1 | 16| 25 [ 39
50 |80 | 2 | 3| s | 8 | 13|19 |30 |4 | 74 |120]| 19| 03 |04s|07a| 12| 19| 3 |as
80 | 120 | 25 | 4 | 6 | 10 | 15 | 22 | 35 | 54 | 87 | 140 | 220 | 035 (054 087 | 14 | 22 | 35 [ 54
120 | 180 | 35 [ 5 | & | 12 | 18 | 25 [ 40 | 63 [ 100 | 160 | 250 | 04 083 | 1 |16 | 25| 4 | 63
180 | 250 | 45 [ 7 | w0 | 14 | 20 | 29 [ 46 | 72 | 115 | 185 | 290 | 046 | 072 | 115 [ 185 | 29 | 48 | 72
20 (215 | 6 | 8 |12 | 16 | 23 [ 32 [ 52 | 81 | 130 | 210 | 320 |02 (o081 | 13 | 21 | 32 | 52 | a3
25 |40 | 7 | 9 | 12| 18|25 | 36 | 57 | 89 | 140 | 200 | 360 | 057 089 | 14 | 23 | 35 [ 57 | 89
400 500 | 8 | 10 | 15 | 20 | 27 | 40 | 63 | 97 | 155 | 250 | 400 | 063 | 097 |155| 25 | 4 [ 63 | 97
500 (630 | 9 | 1 | 16 | 22 | 32 [ 44 [ 70 [ 190 | 175 | 280 | 440 | 07 | 19 (175 | 28 |44 | 7 | M
630 | 800 | 10 | 13 | 18 | 25 | 36 | 50 | 80 | 125 | 200 | 320 | 500 | 08 [125) 2 |32 | 5 | & |125
@0 |1000| 11 | 15 | 21 | 28 | 40 | 56 [ 90 | 140 | 230 | 360 | 560 | 09 | 14 | 23 | 36 |56 [ 5 | 14
1000 (1250 | 13 | 18 | 24 | 33 | 47 | 6 | 105 | 165 | 260 | 420 [ w60 | 1.05 | 165 | 25 | 42 | 56 | 105 | 165
1260 | 1600 | 15 | 21 | 29 | 29 | s5 | 78 | 125 | 195 | 310 | 500 | 780 | 125 1985 | 31 | 5 | 78 125 | 195
1600 | 2000 | 18 | 25 | 35 | 46 | 65 | o2 | 150 | 230 | 370 | 600 | 920 | 1.5 | 23 |37 | 6 |92 | 15 | 23
2000|2500 | 22 | 30 | 41 | 85 | 78 | 110 [ 175 | 280 | 440 | 700 [ 1100 | 175 | 28 | 44 [ 7 | 1 [175] 28
2500 | 3150 | 26 | 36 | 50 | 68 | 96 | 135 | 210 | 330 | 540 | 860 (1380 | 21 | 33 [ 54 | 86 [135| 11 | }
Note:
1. From IT1 to ITS, the standard tolerance with basic dimension more than S00 mm is on trial.
2. When the basic dimension =1 mm, the tolerances from 1T to IT8 are invalid.
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A\ GENERAL TECHNICAL INFORMATION |h
~ Tolerance of fitting dimensions
The shaft lower deviation(ei) and upper deviation (es) can be obtained
by basic tolerance and standard tolerance (IT) of shaft,

Deviation frematoh Deviation from k to z¢

i
Zero line | &l

ES= negative (—) basic tolerance of shaft
EI=ES=IT

ar
g+

El=positive { -} ) basic tolerance of shaft
ES=EI+IT

The hole lower deviation(El) and upper deviation (ES) can be obtained
by basic tolerance and standard tolerance (IT) of hole,

Deviation from Ato H ' Deviation from K to ZC
- It is not applicable for K, M with the
‘/’ ) { tolerance = |
r 2 / | e
/ ES
i |
| El . Zero line
Q- & —_ — 1 — — — o
ES
L]

El=positive (-} basic tolerance of shaft ES= negative (—) basic tolerance of shaft

ES=EI+IT EI=ES=IT

=
o
B
[
‘E

e
w
=

=
uh
=

-
=
=
4

Lo

For example: for a hole with diameter 3 mm and tolerance HY, we can find that the lower deviation EI=0
in relation to HY from the basic tolerance table, and the standard tolerance 1T=10pm

corresponding to HT, thus the upper deviation ES—EI+IT=10pm. Therefore the hole fitting

+0.01
dimension is @3 g mim.
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@ Basic deviations value of shaft

GENERAL TECHNICAL INFORMATION,” 4

Tolerance of fif ttmg dimensions

Basic deviation value
Dimensions : g
(mm) Upper deviation es
Standard tolerance class
Minf) | Maxds) | @ b o cd ¢ | e of f g | g h i
- 3 =270 =140 60 34 20 =14 =10 ] - -2 0
8 270 | -140 70 48 30 | 20 14 AD € | 4 0
5 10 280 | -150 80 56 40 .25 A8 A3 B 5 0
10 14
280 | -150 &5 50 az A8 5 0
14 18
18 24
300 | -160 110 &5 40 20 7 0
24 30
20 40 atg | a7 | zo
80 50 25 5 0
40 50 amo | -e0 | 120
50 65 340 | -180 140 .
100 80 a0 -0 0 .
85 80 360 | -200 -150 =
80 100 am | 220 | 70 s
20 72 38 42 0 ™
100 120 410 | 240 | -180 £
120 140 460 | -260 | -200 g
140 180 £20 | 280 | 210 145 -85 43 14 0 E
160 180 £30 | 310 | 230 F
180 200 560 -340 240 }-_’
200 225 -T40 -380 -280 -170 -100 50 -15 i E
X5 250 £20 410 -280 E
250 280 020 | 480 | -300 =
190 110 55 A7 0 .
280 35 | -1050 | -S40 | -330 .:lﬂ
315 355 | 1200 | 80D | -380 "
210 | -125 £2 -18 0
55 400 | 1350 | 680 | -400 E
400 450 1500 780 440 E
230 | 136 88 20 0
450 500 | 1850 | -840 | -480 r
500 560 E
-260 -145 76 =22 0 2
560 630 £
620 710 =
280 180 £0 24 0
710 800
8O0 500
=320 =170 -85 =26 ]
500 1000
1000 | 1120
350 198 o8 28 0
120 | 1250
1250 | 1400
-390 =220 =110 =30 Q
1400 1600
1600 1600
430 | 240 120 .32 0
1800 | 2000
2000 2240
480 =260 =130 =34 0
2240 2500
2500 | 2800
520 | 290 45 38 0
2800 | 2150

Node: 1. I basic dimension STmm, the basic deviation a and b ane nol adopled,
2. Within the range from js7 to js11, if the value of 1Tn is odd number, then the final deviationns™—.

1Ta-1

D14




A\

rrrmmEw

‘Tolerance of fitting dimensions

GENERAL TECHNICAL INFORMATION' )

Hm
Basic deviation value
Lower deviationei
ITS IT4 <13 - : :
IT7 | 118 =TT Standard tolerance class
ITE In7
i m n p r s i u v X ¥ z n zh 2c
2 -4 B 1] +2 +d B | 410 [ +14 +18 +20 26 | 432 | =40 | +60
-2 -4 +1 +4 +8 | 12 | #15 | +19 +23 28 +35 +42 +50 +50
-2 5 +5 +8 +10 | +16 | +19 +23 +Z8 +34 +42 +52 +&7 +a7
+40 +50 | +64 | +90 | +130
3 & +1 [+] T | +92 | +18 | +23 | +2B «33
+39 +45 +60 +77 | 4708 | +150
+41 +47 +54 +B53 +7a +88 +136 | +188
-4 -8 +2 4] +8 +15 | +22 | +28 +35 :
+41 48 +65 | #B4 | +75 | +8B | +118 | +160 | +218&
+48 60 +68 +80 494 | +112 | +148 | +200 | =274
5 =10 +2 ] +8 +1iT | +268 | +M +43
+54 +T0 +81 +87 +114 | +136 | +180 | +242 | +3256
+41 +53 +B6 +&7 +102 | +122 | +144 | +172 | +226 | +300 | +406
7 =12 +2 L] +11 | +20 | +32
+d3 +54 +75 | +102 | +120 | +146 | +17d | +210 | +274 | +360 | +480
+51 +M +i1 +124 | #1486 | +178 | +214 | +258 | +335 | +445 | +585
£ =18 +3 ] +13 | +23 | 37
+54 | 479 | +104 | +144 | #9172 | +210 | +254 | +310 | +400 | +525 | +880
+BH3 52 122 | #1170 | «202 | +248 | +300 | +365 | +47T0 | +620 | +800
-1 -18 +3 L] +15 | +27 | +43 | +65 | +100 | +134 | +190 | 228 | +280 | +340 | +415 | +535 | +700 | +900
+B68 | +108 | #1486 | +210 | #2582 | +310 | +380 | +465 | +800 | +780 |-+1000
+T7 | 122 | +166 | +236 | +284 | +350 | +425 | +520 | +670 | +BEO | +1150
-13 - +4 [#] +17 | +31 | +50 | +B0 | +130 | +180 | +258 | +310 | +385 | +470 | +575 | +740 ( +660 | +1250
+B4 | 4140 | 4196 | +284 | 4340 | +425 | +520 | 4640 | +320 | +1050 | +1350
+84 | +158 | +218 | +315 | +385 | +475 | #580 | +710 | +920 |+1200 | +1550
=16 Er ] +4 ] +20 | +34 | +58
+98 | #1700 | +240 | +350 | +425 | +525 | +650 | +790 | +1000 | #1300 | +1700
+108 | +190 | +268 | +300 | «475 | +500 | +730 | +900 | +1150 | #1500 | +1900
-18 -8 +4 ] +21 | +37 | +62
+114 | +208 | <294 | +435 | <530 | +680 | +820 | +1000 | +1200 | +1650 | +2100
+126 | +232 | +330 | +490 | +585 | +740 | +920 | +1100 | +1450 | #1850 | +2400
20 | 32 +5 1] +23 | +40 | +88
+132 | +262 | <350 | +540 | =860 | +B20 | +1000 | +1250 | +160Q | +2100 | +2600
+150 | +280 | +400 | +G0O
i ] ] +26 | +44 | +78
+155 | +310 | +450 | +680
+175 | +340 | <500 | +740
o 1] +30 | +50 | +B8
+185 | +380 | +580 | +840
+210 | +430 | +820 | +940
o ] +34 | +56 | +100
+220 | +470 | +680 | +1050
#250 | +520 | +780 | +1150 i
o L] +40 | +88 | +120 1 £
+280 | +580 | +B40 | +1300 -
+300 | +640 | +960 | +1450 £
o 0 | +48 | +T8 | +140 &
+330 | 4720 | +1050 | =1600 =
+370 | +820 | +1200 | +1850
1] 0 458 | 482 | «170
+400 | +920 | +1350 | +2000
+440 | #1000 | +1500 | +2300
o [+ +G8 | +110 | +195
450 | +1100 | +1650 | +2500
+550 | #1280 | +1900 | +2900
] V] 76 | #1385 | <240
+580 | #1400 | +2100 | +3200
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Tolerance of fitting dimensions

@ Basic deviations value of hole

: Basic deviation value
“.I'mm" Lower deviation E| Upper deviation ES
‘Standard tolerance class e [ 7 [ e [ <ima[ome ] <ime [ oma [ <ie [oirs | <
ooipeis| & |8 | c|cofo| e [er| F rof o K| s J K M N |58
s 3 | 4270 | +040 | #6D (434|420 | #14 | 410 6 |44 | 22 | 0 #2 | +4 | 46 1] 0 2 2 -4 -4
3 6 | #2700 | +040 | #T0 |46 | 430 | #20 |414 | +10 |46 | «4 | D +5 | 8 | #20 | 144 daf | A4 | B+A | O
6 10 | +280 | +150 | +80 |+56 | +40 | +25 |+18| +13 | +8 | 5 [ O +5 | +8 | #12 | 142 L | & [-eA] 0
w0 | 14
=T +290 [+150 | +85 +50 | #32 +16 <6 |0 +# | #10 | #15 | <1+2 TH8 | T | 42+4| O
18 24
oy B +300 | +160 | +110 +65 | +40 +30 +7 |0 +§ | +12 | +20 | <2+A A+ 4 | -15+4) 0
FD | 40 | +310 | #1970 | #1120
+80 | +50 +25 2 |0 +10 | #5d | #24 | 244 G+ | 8 |-1T+4]| O
40 | 50 | #320 |+180 | +130
S0 | 65 | +340 [ +180 [ +140
«100] +50 +30 #1010 +13 | +18 | #28 | -2+4 A48 | 01 | 20+4| O
65 | 80 | +350 |+200(+150
BO | 100 | +330 | +230 | +170 =
+120)| #72 38 #1210 £ | +18 | 422 ] 34 | <A S13+A | 13 | ZHA| D
100 | 120 | +410 | +240 [ +180 z
120 | 140 | #4560 |+250 | +200 =
140 | 160 | +520 | +280 | +210 +145] +B5 +43 #1410 % +18 | +38 | #41 | 3+A 154 | <15 |2T+A| O
160 | 180 | +580 | +310 ( +230 § %
180 | 200 | +E660 | +340 ( +240 g ;
m
00 | 225 | +740 | +380 | #2650 +170| +100 +50 +15| 0| & |+22|+30 | a7 | 442 B i I <R i
2 ]
225 | 260 | +B20 |+420 | +280 o o
260 | 280 | +520 | +480 | +300 ; £ s
+150| +110 +36 #1700 % | +25 | £35 | +50 | <+ DA | <20 (<3444 O
280 | 315 | +1050 | +540 | +330 E .ﬁ
215 | 355 | +1200 | +600 | +360 _ = 2
+210| +125 62 80 s | 428 | 439 | +60 | -d+d A | 27 [ 3T+A| O
355 | 400 | +1350 | +680 | +400 ] ea L]
400 | 450 | +1500 | +760 | +440 - §
«230] +135 +58 +20 10 u +33 | +43 | «66 | B4 XA 23 | 40+A| O =
450 | 500 | +1650 | +B840 | +480 i =
il G +260 | +145 +76 +22 00 § 1] -2 -44 E
560 | 630 5
30 | 710 E
+250 | +1680 +80 +24 | 0 E i) =30 <50
710 | 800
800 | 20k E
+320| +170 +B6 60| = o -3 56
800 | 1000
1000 | 1120
+350| +185 +58 +28 10 1] ) 55
1120 | 1250
e e 350 | +220 +110 +30 | 0 1] 28 78
1400 | 1600 i
1600 | 1300
+430 | +240 +120 +32 10 i} 58 42
1800 | 2000
2000 | 240
+480 | +260 +130 +3 (0 1] 58 -1i0
2240 | 2500
2500 (2800
+5M) | +280 +145 +38 10 o T8 -135
2800 | 3150
Habe: 1. If barsie dimension <1mm. the basic devialion A and B are rot adopbed, 5o is the N when [THTE
2‘WmnlmnﬂrnguPrm.E?anﬁ'F'l.n‘mvmullTnmmnm.mnmrmlmma]%i
3 Regarding 1o the KM, N wath ITSITE or the P to ZC with ITSIT7. the A value can be sslscted from the right-side sheet
Far example, within the rangs 8~30mm of K7, A=8jm, therslons ES=-2+B=+8um wathin the range 18-30mm of S& 4=dpm, thereslomn ES=-25+4=-3pm
4, Special cases: within the rangs 250315mm of M5, ES=8ymn (instead 11 jsmj

D16
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i oo - g EErEsEETTEE.

Tolerance of fitting dimensions -

Hm
Basic deviation value "
Upper deviationES
Standard tolerance class =IT7 Standard tolerance class
P R s T U v X Y Z TA ZC [IT3|IT4 | ITS | ITE [ ITT | IT8
& -10 A4 -18 .20 26 az -40 L0 | o | o |o|o|o|o
=12 =15 =19 =23 =28 =35 =42 =50 =30 1 15 1 3 4 -1
-15 <18 =3 =28 -34 42 =52 &7 a7 1 (18| 2| 3| e | 7
-40 =0 64 80 -130
=18 =23 =28 =33 1 2 3 3 7 -]
-38 -45 80 7 08 | -150
-1 AT 54 53 .73 -85 36 | -188
22 -28 as 15| 2| a| 4| a]|z
-1 48 55 64 75 88 18 | <160 | 218
48 =50 58 =30 04 112 148 =200 274
26 a4 43 18] a4 ]| s |8 |
54 =70 51 =97 =114 =136 =180 242 325
-41 53 55 87 A0z | a2z | 144 A72 | -226 | 300 | 405
-32 2 3 5 ] 11| 16
-43 58 75 Ap2 | 420 | 146 | -174 210 | -274 | 380 | 480
=51 -1 -1 =124 =146 =178 =214 =258 =335 445 -585
ar —~ 2z | 4 | 5] 7| 13|19
=54 =79 =104 =144 AT2 =210 =254 =310 =400 525 -590
53 gz -122 A70 | 202 | -248 | -300 | -365 470 | 620 | -800
43 65 <100 | -1 190 | 228 | -280 | -340 | 415 535 | 700 | B00 | 3 | 4 | €| 7 [ 15| 23
B8 108 | -146 210 | =52 | 310 | 380 | 485 | -s00 | -7RO0 | -100D
ST 422 | 186 | <236 | 284 | 350 | 425 | =20 | s70 | -BEO | -1150
50 -80 430 | 180 | 258 | 310 | 388 | 470 | S75 | 70 | o€0 | 1250 | 2 | 4 | 6 | @ | 17T | 26
-84 140 -186 284 340 425 -E20 £40 820 1080 | -1350
-84 158 | <218 | -315 | 385 | «ars | =80 | -v1i0 | 820 | -1200 | -1550
<56 4 | 4 7|9 |20]| 20
a8 470 | 240 | 350 | 425 | s&25 | 650 | -7e0 | -1000 | -1300 | -1700
08 | 100 | -268 | 390 | 475 | 500 | -730 | 900 | -1150 | -1500 | -1900
62 a | =] cr || =] a2
=114 =208 =204 435 530 50 B20 1000 | =1300 | <1650 | <2100
126 | 232 | 330 | 490 | 595 | -7e0 | 820 | -1100 | -1450 | -1850 | -2400
B8 5 5 T 13 23 34
43z | 252 | 280 | 540 | 860 | 820 | -1000 | -1250 | -1800 | -2100 | -2600
25 480 | 280 | 400 | 00
: 485 | 310 | 450 | 880
475 | 340 | 500 | -7an
88
=185 =380 =560 -840
100 =210 430 20 840
220 | 470 | -s80 | -1050 =
20 | 250 | 20 | -780 | -1150 £5
260 | 580 | -840 | -1300 =g
a0 | 0 | 640 | 860 [ -1450 t E
330 | -720 | -1050 | -160D ]
aro | 820 | -1200 | -1850
70
=400 820 -1350 | -2000
g5 | 440 | 1000 | -1500 | -2300
450 1100 | «1650 | -2500
240 | 550 | -1250 | -1800 | -2500
i 580 | -1400 | -2100 | -3200 .
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— Hardness reference table

/ Hardness reference table(conversion of hardness and strength for ferrous metal) \

Rockvet b | VO | BI0OL |t Rockst s | Vo | B0OR | dorgh
HRC HRA v HE HRC | HRA HY HE
70.0 856 1037 —_ = 51.0 76.3 525 501 1780
[' 595 863 1017 l = = i 505 [ Y] 517 404 1750
90 86.1 997 = = 500 758 509 488 1720
i 685 85,8 s | - = 495 [ 755 ] o1 e 1890
| 58.0 85.5 858 —_ — 48.0 75.3 453 474 1660
| 675 852 Y - = 485 [ 750 ] 485 468 1630
| B7T.0 85.0 823 — — 48.0 74T 478 461 1605
| B85 B4.7 806 | — — 475 745 470 455 1575
| B5&.0 844 BBOD — — 47.0 T74.2 453 445 1550
| 855 841 B72 I — — 465 719 456 442 1525
| 65.0 83.9 BSG — — 46.0 3.7 449 438 1500
[' 845 836 a0 | — - 55 | 734 ] 443 430 1475
;- 640 833 825 = - 450 Ti2 438 424 1450 |
[' 635 83.1 810 i - - 445 | 720 ] 429 418 1430
630 828 785 - - 440 il 726 423 413 1405
|' 625 825 780 [ — - s | 124 a7 407 1385
| e20 822 766 = = $0 | 724 n 401 1360
I 615 82.0 %% | - — 425 71.8 405 396 1340
| 10 §1.7 739 = — 420 | 716 309 3 1320
f 505 814 iﬁé_[ | . K “as | ma | s 385 1300
[ 60.0 81.2 T3 — 2855 41.0 A 388 380 1280
[' 595 809 | 700 [ - 2500 400 [ 708 382 378 1260
| 58.0 80.6 688 —_ 2450 400 T0.5 armr aro 1245
| 5845 80.3 676 | — 2385 3HS5 | 703 | arz 365 1225
[ 58.0 801 664 — 2345 380 T0.0 3BT 360 1210
| 575 T9.8 653 | — 2285 385 | — | 362 355 1180
| 57.0 8.5 642 — 2250 38.0 — 5T 350 1S
[_ 56.5 793 631 [ — 2205 375 [ — ] 352 345 1160
| 58.0 9.0 G20 — 2160 370 — 47 341 1140
| 555 T8.7 609 | — 2115 IES5 | —_ | 342 3368 1125
[ 55.0 T8.5 509 — 2075 360 — 333 332 1110
[_ 545 782 589 [ — 2035 355 [ — ] 333 27 1095
| 54.0 7.8 579 — 1985 350 — 329 323 1080
[_ 535 7.7 570 [ — 1955 345 [ — 324 218 1065
L s30 7.4 561 a 1920 340 = 320 314 1050
[' 525 774 551 [ - 1885 335 [ - 318 310 1035
:' 52.0 76.9 543 - 1850 330 — 312 306 1020
| 515 766 534 [ - 1815 325 _[ - 306 302 010
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Hardness reference table

rootmanes | [ |\, | s e | (VT |20 s
320 — 304 258 998 24.0 — 249 245 B20
s | = 300 284 580 235 = 246 242 810
310 - 296 201 o0 | 230 - 243 | 240 800
08 | — 292 2867 960 225 - 240 237 790
300 = 289 283 o0 220 = 237 234 785
208 | - 285 280 935 215 - 234 232 775
280 — 28 276 20 210 — | 229 T65
25 | - 278 273 910 205 - 229 22 760
280 — 274 269 00 2000 —_ s 225 750
275 | — 27 286 280 195 — 223 T45
270 — 288 263 880 190 — X 220 T35
265 | — 264 280 870 185 — 218 218 730
28.0 — 281 2587 880 180 — 216 218 725
268 | — 258 254 850 175 = 214 214 715

—2;ﬂ —_ 255 251 8335 170 —_ _2’1 1 1;11 '||'."1_'ﬂ_
28 | - 252 248 830

Mobte: The conversion valuas for steel in the table are commonly applicable for the steals with low and high carbon conlent.
The lensile strength m the table are appScable for the steals without high conversion precisson requiremeant 1M'mm2=1Mpa.
This table is selected from GE1172-T4.
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— Grades comparison table

SECOND
SLIESH
joful=il-pa SO65N 4505 s
S0LoSH SLEOYD S
DZ0SWD SOEAHM
SOMADH QZ0IM | sizor SZISLGIIEL| dDZ80v oLsan i 572600 oEM
Asizor | 0ZHPYD H0Z8IY —
o501 LOSLML SOMd M STEGDM 0T02ND AOLLOF SkiFwD SZISL 20080 SLOSAW OLI93N BT OLELLL HELEN SICEDD ZSCa8A 0zZH
010G 0THOM HOZMON | SZ08OH | MOMIL | Siowwd | sHGLSISL | MOZWOY | SLISONSLOSOW | OF SzZeno | ZsiaEA
BZEYD MELPDY dd
DO0LW
gTroI BOTHOM ADLLIE | SLLPY MOZFOY SOLYHW
LOSLHL OLORDM | ASOLDF | OLOFWD SLISL SLOSAN 01LZEDD
0103 SLEBOMN DZHON HE LY DINWW | SODLLL | WSOEM zouo8s | OLM
oo |l | SSSVGRR | sieom | Moseor| sishd |sislsaial| 33y | susanciosom | Gt S02£20
€2 W
coosal | OOSMHL | cosnuncouey | sose | ASObor | GloeR S0i5L HOIPOY | o penpgooson | H0ddM DIZEDD | 2cp0an | LOM
10SO°L Moseor | SOPVS HSOPOY QLM $02699
SHZEOM OFZEOM NOESDY
s70001 | ooopwy | SPCEOMOVZEM | geve | wszewr limducctd SEISN SEZELL 570200 | cozwas | omM
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