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Turning insert specifications

JF G Insert empress cape Tﬁm&%”iﬁﬁ Chip breaker & clamp EHEE Thickness

A B C msaw) (T 2wdY7)| 00 079 To: 0.99:
g g g . A ﬁ ETOREGE 01: 1.58; T1: 1.98;
3 5 7 (e ) [(2WE)| on 2.38; T2: 2.58;
DU E U F U [ ] [mﬂ =707 50" ] 03: 3.18; T3: 3.97;
04: 4.76; T4: 4.96;
\. \ \. . .
N L Lwﬁ%”@l (22202 | oq; ¢3e
07: 7.94;
30@0 AN P (B (zzZmne@) | 09: o.53;
e

@7])—7%% Insert shape 7])#*%1% Accuracy @J%‘JEKE Cutting edge length
C D H C,D,V H,O
®®Oﬁﬁw£7©
H: £0.013 #0.013 +0.025 L] L
0 R S E: £0.025 +0.025 +£0.025|| R S
O Q G: £0.025 +0.025 +0.013 Q
K: +0.05 +0.013 +0.05 e L L
T V W L: +0.05 +0.025 +0.05 || T W
A M: £0.05 +0.08  0.13 A ﬁ
N: +0.05 +0.08  +0.025 e Ly

7]/\\.% Nose R /TﬁFFU A Chip breaker D)jriij:%ﬁmjjﬂ_ J\J
RIBRINIER, NIFRE, INBEE:

00: <0.005mm

01: 0.10mm

02:  0.20mm 51 4T A 4 FBRL —» FfH > 0 T 2%
04: 0.40mm R A

08: 0.80mm As shown in the

12: 1.20mm 5-14 pages

16: 1.60mm
20: 2.00mm
24: 2.40mm
32: 3.2mm
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— ABHNTRBITE:

AHENEREZDAREKK, BRI, KFZEA+REAE (N@) =,

BRABNTRIES:
1LEEIRABREXX2XX,6XX), T2 REEMBIEMESH, BENL, NLs
S E R,
304(0Cr18Ni9),316(0Cr17Nil4Mo2),3213 & (4 4(1Cr18Ni9),
201 (1Cr17Mn6Ni5),605(0Cr10Mn13Ni)%;

2.3EARAFEMEXX), TEREEMBIRAHUHDE, 5—C8BE, 18
BIR

403(1Cr12),410(1Cr13),410S(0Cr13),420(2Cr13),
420]2(3Cr13),1Cr17Ni2(431),7Cr17(440A),8Cr17(440B)%;
3NAAREN (KRA+HEARSZEN50%) MEBMMRE, BES, NT%EH
FERM,

S315003RE60(00Cr18Ni5M03Si2), SAF2205(00Cr22Ni5Mo3N)
329J1L1R-4(00Cr25Ni6Mo2N), SAF2507(00Cr25Ni7Mo3N)
$32550(00CrNi6Mo3CuN)

— BN LM

LNINEPHRNSZTEE, NRIDEERIEINR;
2BEZTEKNBINR ERAINERBEBIR, RREMAINR;
3MRBIML, LIHIBEDK, HIURIEEK;

= ABENNLEERSIN:

LAAABNESR N EHEIC, AUBEZNIIEPHNSENT%, Bilg
BINT, SREXBENLEGALSOM/minllA, B0 TREI/E200m/minll A,
0 4 K2 DD A& UM 10 T /2l fE120m/minA Ry, S HMMFE D, WENASLIT
XHERNREE, WHENN IR EBR, BEUHBEDANERT;
2AMEEEENER NRENAHS (EN0.08<f<0.3mm/rev);,REXH
DR S TN IR EBN L

3HEEMBBOVIFRBEIRE, BWRREABFWNLIIORBMLERER, AT
NOMERKEARMEKRS, BRFEENISEPHRIDINR, BN
28 KRR RRIEDA AERBT,

f

K
0E
p=lil
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EIEEE
Cutting parameters
S FEIT &A1, Commonly used formula

BRRN DHIRE(ZRE)VC
Speed Linear velocity
_ VcX1000 . _ NX3.14XDc _
N = 3 14XDc (rev/min) Vc = ) (m/min)

Dc: T - H/& (Workpiece diameter)

cEBBE TEaE
jﬁ EE% (] h Contour height
urface roughness 2
As arough estimate Rg = f*X50 (um)
Rt = 3.5XRa (mm)

fift 55 & (feed)
re: JAL R ¥ & (Insert Rounded corners radius)
DEBR Pe & BERE Q
Power demand Metal removal rate

Ve X fXap _

PC:T (kw) Q=VcXfXap (cm2/min)

ap:UJEIRE (Cutting depth)

UHINLINER
LB/ DHREZA T DB,

The minimum cutting depth should be greater than the re.

2REHHESENZNTF IREAHN—¥.

The highest feeding should be far less than the re.

3.PVDYIEBREESH N IR, AFN, aRc®F) . M. FEE. JIARNMZ00E
T. #¥%B0L, Ve<180m/min,CVDILZ R ZEE ¥ 150 LE M )0 L &% LVc=180-500m/min;

PVD coating for difficult-to-machine materials and finishing, semi-finishing , Vc<180m/min;
CVD coating is suitable for semi-finishing to rough machining,high speed cutting Vc=180-500m/min;

TEHEEE

RO JRBER re (mm)
ﬁﬁg 01 | 02 | 04 | 08 | 12 | 1.6 2.4
um HEE8 f (mm/rev)

0.8 0.04 | 006 | 008 | 012 | 014 | 017 | 021
1.6 006 | 010 | 0.14 | 020 | 024 | 028 & 034
3.2 0.14 0.20 0.28 0.34 0.39 0.48
6.3 0.27 0.39 0.48 0.56 0.68
8.0 044 | 054 | 063 | 077

A02
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Turning tool life problems and Solutions I-!RSNBLO

S BB IRBY AR 3R

H

N

© ® N U W

BNIGE: URENINED, EELHMUNTE, REDVEESEER, TIRBIEFDED
JSTiNE AN

. BREHE: KBNS, RENIEEBENZT, XTMHNBERTIEABERT
. BREER:. SBRNENBER, SBAEEEMH, 4B HE, JLNRAZIEE

ROV BT IE o
BIHREARRIL: $2EEAREBEIESEER,
NIBNRESEIL: NEERSDHTEEAITA, EBRER “10 7, ERIHFRE.
MENRKRABRBERIL: WEEBEBELL, BHIEELER,
METHRENEBERNRIL: DEUBNIHFEENE, HEBE TE,
METHRIZL: THERIZSSHIBNRDE DEBERNHATE R L,
ANEZFmR (UNIITHHENKE) —LehxatelnZeRUEETRWEATRE
SEFT, BHZAEENIIHEROMENRK, [EVl, AFREEHURDNFET T,

Et

IR BURIAE I0 AN R

7])# w BIEHESE; BULE w BT AR

| BDDHRE;

d | LRI BEON RS R
VOB B SR T BY T B

w EE-TREDN DA

S | B D HIRE
| | BEeE

L AR EEE SN RSN
% B TR E

DEIET |« BERLSS; Al=r w BRDERE;

- w BRI EBOYEER;
- v 5 B O
IR MR

wESENDHRE;
wB RS E;
o U IR HR

w 1R BRI, W EEHIENEROEBE,

W ERRTARIIE RS ANE;
w RIRHESE;
: w FIEUEIRE;

| o L BRI M S BV RS N
7 NLWTEE,

v BIEUHRE;

¥ 3B Y B 85

L | - i ETEESENT RSN
i | s DRI S IR D
DN SRS PR3 DF R

2NNg | wBNORNIARIKEESNM: || nT/igr.

FARTREE, SEEEE; LERERONT DA BERNR, RER
ig?w%gf%%'\%ﬁwﬁ%ﬁ AL L
o S En VHRE: | R EE DR G R R E A,
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IRSDIHITT)

t \ 1-5°— tt
REEL) 55 M i 1 5 M B 5 IE R 1 DR )
1./EREE 1./FFEENEE 1.MHENINE DB 12U IERE @
(B ERR) (BRI ERR) 4R R
JE{ 2 BHEMREIRE 2. DH NDEIK 2.8 E DT 2. OB NEIE
% E2H T E) 3 ERTAREBLZH 3EHTAREBRSZHE 3EHTAREBLRZH
3AEAVHIRE ML IMRNT HZR T
% BIRFE LG 4RHDBHE O 4 BFIUBHEH SO
= 1B ERE K 1 BANRENE I MIRSES R 1 mIRSEsS
5 2UH I EBRBE AN S LI NN (BAVAKRTUE (ﬂﬁﬁbfjué}ﬁ
% REWRD) 2UHRETLE BB ERR) BN ERR)
Um | 3. REsNEBENT (FBREINCIERB) 2UHRETILE R 2UHREDILE 2
4EBDBEDE D (FREINCIERB) (FmFHINCIER)
RTIREMNRE K 3.UBMNEBRM
B U ERE
5 =
,fj-E VARNY Lil—l% VARNY
UHBRERE
//p\\¥ 1OME R TUERGTER EES BNDDMEE), WBkes
A
UIHIZR E p—— N _
0 E @f LHNEIN D DA BN AR 1 OBENIDENEL, SRED
> TEERE DY EE, DEL
%gxx I EETs

RN L E=REIN

FHEZEUNTIEFDEEDK,
FIMEMN ThREEM VS
1IRBERNAS BN IR EBERE DR NS R E;
2N TIURBAINENIMRNEESENLREVC
BEESENNIEHNEN SN, IXEEOHIDTEZ NN, JUXBUBEE DR

D% NImEN&R/NNDRNZ=0.05mm,

4. 5B EE I

NENF DHOGERIISEE DTN DR,E 2R DT BEEKmTE= DO H,

%%ﬁ%%ﬁﬂﬂ}%ﬂiﬁiﬁmﬁ R DR &S —RERRDFERB DT HE

KEBL ARSI NH1:2.5(3.5Max), R EF1:5(7Max)L ;B & EREW & )

ﬂ%%%%mw NEDZF DT, LOA RS AR,
S5HBEREARA=215°(KARBIZKESN DN NS R IF B EESENELS B
6RELHEAFZNNLIZBGCTOHTHZ

sZE/], #HBEME, 1527540, REERASER,
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D XBEREFEDY | )
BRO TR T O

1ALSE R AB /DI
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BARUBEEHRT
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XEENEHED I

ERKXBNIEHITES
DEENESEDN, R
BRE—THAAREOE

BEEEDEOEDN,
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BEUARE L)
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HRERBENEHESBEU(G76)
G76 I RBENHE. BUBETHNESTS (BUR) WENN L,
G76 RIBTMI BB ERNERNANMIEL, TIMENDIELDE, BIE
z2HRD, BANFRPDE. ReBUBE,
KB GZ6 P(m) (r) (a) Q (&dmin) R (d) ;
G76X (U Z (W) R (i) P (k Q(&ad F () ;
P(m) : B4 ERE00~99 (B: R)
P(r) : B BEEKE 00~99 (E£(]: 0.1xL, L ABENIER)
P(a) : MALMFENBYFE, WETEAN00~99, 8. B (°) ,
Q(Admin): BUHEFENNE/NUHEE, (B(: 0.00lmm, LTS, *{T{H)
R(d) : BB ENUHIE, NETEA (8(: mm, BE/FS , ¥&(E)
X BU R X HE N AR r (B(: mm) ;
U: BURRSERXMENWLFNEE (B4: mm) ;
Z: BURRZHNENLIRE (B4: mm) ;
W BURIISER ZHENLIrNEE (B: mm) ;
R(i): BUHE, BUERSBUARI X HENLIrNEE, (81: mm, ¥£(H)
P(k): B S5, BURUERE, REBEA (£{: 0.00lmm, ¥{£{EH. LTS
Q(Aad): E—XRENUHEIRE, BEBLEA (£11: 0.001mm, ¥&£EH. LS
F: AslE2 IR0, BUESEE A 0< F<500 mm;
I REIBENBEINENTH, BETEEAN 0.06~25400 /T
ESNI

/

) o

20— MWiE1/2" -14NPT ZH . NiR3/4" -
N1G97S1300M3T400 ﬁ,ﬁ‘gﬂﬁg1§%2ﬁ3’é‘4oé4NPT
agxm.ze.omm GO0X20.576.0T404

M8
G76P010555Q35R30 76P01 R
G76X20.232-15.0P1630Q270R0.656F1.814 87gxg59554525-c1)g.55Pa%30Q270R0.672F1.814
G0Z80.M9 G07Z80.M9
T400 T400
=8 =: MWE1"-11.5NPT Z {00, #181/2" -14BSPT
N1G975800M3T400 N1G97S1400M3T800
G0X26.526.0T404 G0X16.0Z6.0T808
M8 M8
G76P010555Q35R30 G76P010555Q35R35
G76X31.847-21.0P1950Q270R0.844F2.209 G76X19.597-22 P1200Q285R0.907F1.411
G0Z80.M9 G0Z100.M9
T400 T800
Z B F A1 -11BSPT ZH 7 IEME0*1.5( FH161RM1501SO-CH)
N1G97S900M3T800 N1G97S600M3T500
G0X26.576.0T808 G0X46.0Z2.T505
M8 72.0M8
G76P010555Q40R40 G76P000500Q55R55
G76X31.51Z-28.0P1520Q350R0.922F2.309 G76X50.0Z-20.P1280Q370F1.5
G0Z100.M9 G0Z120.M9
T800 T500

)
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Table and composition of metal materials

Al PE BA BE = JmgR | WL TEHS
&l GB JIs DIN s ss | in basis
Y15 SUM32 0721 1115 1912 | 0.9 | €:0.10~0.18 Mn:0.80~1.20 Si<0.15
S3 - SUM22L 9SMnPb28 | 12L13 1914 | 0.85 | C<0.09 Mn:0.75~1.05 Si:0.26~0.35
E% Y12 SUM21 9SMn36 1112 - 1.0 | C:0.08-0.12 Mn:0.70~1.00 Si:0.15~0.35
gé - SuM24 9SMnPb36 | 12L14 1926 | 1.1 | C:0.12~0.19 Mn:0.35~0.65 Si:0.17~0.37
n: Y15Pb SuM22L 0718 12L13 1370 | 1.1 | €:0.10~0.18 Mn:0.80~1.20 Si<0.15
Y40Mn/Y45 | SUM42 - 1141/1144 - 1.2 | €:0.37~0.45 Mn:1.2~1.55 Si:0.15~0.35
A3(Q235) |SS400 Fe360A./D | A283D - 0.7 | C<0.20% Mn <1.4% Si <0.35%
15 S15C CK 15 1015 - 0.7 | €:0.12~0.19 Mn:0.35~0.65 Si:0.17~0.37
20 - CK 25 1020 1450 | 0.7 | C:0.14~0.22 Mn:0.30~0.65 Si:0.17~0.37
25 S25C C22 1025 - 0.7 | C:0.22~0.29 Mn:0.50~0.80 Si:0.17~0.37
35 - C35 1035 1550 | 0.7 | C:0.32~0.40 Mn:0.50~0.80 Si:0.17~0.37
45 - C45 1045 1650 | 0.7 | C:0.42~0.50 Mn:0.50~0.80 Si:0.17~0.37
3 40Mn - 40Mn4 1039 - 0.6 | C:0.35~0.45 Mn:0.70~1.00 Si:0.37~0.44
g% 35Mn2 SMn438(H) | 36Mn5 1335 2120 | 0.55 | C:0.32~0.40 Mn:1.45~2.05 Si:0.20~0.35
%3 30Mn SCMn1 28Mn6 1330 - 0.6 | C:0.26~0.34 Mn:0.70~1.00 Si:0.37~0.44
I@g 35Mn S35C CK 35 1035 1572 | 0.6 | C:0.32~0.40 Mn:0.50~0.8 Si:0.17~0.37
S CK 45 S45C CK 45 1045 1672 | 0.7 | C:0.42~0.50 Mn:0.50~0.8 Si:0.17~0.37
50 S50C CK53 1050 1674 | 0.8 | C:0.47~0.55 Mn:0.50~0.8 Si:0.17~0.37
55 S55C CK55 1055 1655 | 0.8 | C:0.52~0.60 Mn:0.50~0.8 Si:0.17~0.37
60 - C60 1060 - 0.8 | C:0.57~0.65 Mn:0.50~0.8 Si:0.17~0.37
60Mn S58C CK 60 1060 1678 | 0.65 | C:0.57~0.65 Mn:0.70~1.00 Si:0.37~0.44
T8 SK3 C105W1 W1 1880 | 0.75 | €0.75-0.84 Mn:0.4 Si:0.35
T10A 0.7 | C:1.05~1.14 Mn:0.50~0.80 Si:0.17~0.37
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Table and composition of metal materials

m| PE HA mE | =E | me® 5@% TERD
2 GB JIS DIN | ASl | ss |zy basis
3Cr2Mo HRC30 SCM4 2311 P20 618 0.6 | C:0.37 Mn:1.45 Si:0.6 Cr:1.9 Mo:0.2
7 3Cr2Mo+NiHRC32 2738 P20+Ni| 718,738 | 0.5 | C:0.35 Mn:1.25 Si:0.3 Cr:0.45Mo:1.7 Ni:1.0
ggg 3CrNi3MoAIHRC40 NAK80 P21 0.45| C:0.12 Mn:1.5 Si:0.6 Cu:1.1 M0:0.25 Ni:3.0Al: 1.0
3 2| 2Cr13 (A 854k SUS420J1 4021 420 0.5 | C:0.2Mn<1Si<1 Cr:13
E’;é 3Cr13 (K540 SUS420F 4028 420 0.6 | C:0.3Mn<1Si<1 Cr:13
ﬁ§ ACr13 (REE%k) SUS420J2 2083 S136H | 0.5 | C:0.4 Mn<0.8 Si:<0.6 Cr:13
A lacrie (A 2316 168 0.5 | C:0.40 Cr:16 Mn<0.8 Si:<0.6
6Cr5MoV ICS-22 635 0.4 | C:0.6 Cr:5Mo0:1.3V:1.0
3Cr2W8V SKD5 2581 H21 0.55| C:0.35Mn:0.3 Si:0.3 Cr:2.5W:8V:0.35
3| 4Cr5MoVS;i SKD6 2343 H11 0.55| C:0.38 Mn:0.3 Si:1.0 Cr:5Mo:1.4V:0.35
gé’ 4Cr5W2VSi SKD62 2606 H12 0.55| C:0.38 Mn:0.3 Si:1.0 Cr:5W:2.0V:0.8
g £| 4Cr5MoV1Si SKD61 2344 H13 8407 |0.55| C:0.38Mn:0.3Si:1.0 Cr:5Mo:1.4 V:1.0
Wz 5CrNi4Mo 6F7 2767 0.55| C:0.5Mn:0.3Si:0.3 Cr:1.0 Mo:1.0 Ni:4.0
4Cr3Mo3VSi SKD7 2885 H10 0.55| C:0.38 Mn:0.3 Si:1.0 Cr:3.0 M0:3.0V:0.35
B 9CrSi 2067 L3 DF-1 0.6 | C:0.9Mn:0.45Si:0.25 Cr:1.4
?% 9CrWMn SKS3 2510 01 DF-3 | 0.6 | C:0.9Mn:1.155i:0.3 Cr:0.65W:0.65
A73|9Mn2V SKS93 2842 02 DF-2 0.6 | C:0.9Mn:1.85Si:0.3 V:0.8
Az CrWMn SKS31 o7 0.6 | C:1.0Mn:1.0Si:0.3 Cr:1.1 W:1.4
GCr15 SuUJ2 100Cr6 | 52100 | SKF3 | 0.6 | C:1.0Mn:1.0Si:0.3 Cr:1.1 W:1.4
Eﬂlzf GCr15SiMn SUJ3 100CrMo6 SKF2 | 0.6 | C:1.0Mn:0.3Si:0.3 Cr:1.4 Mo:<<0.1 Ni:<<0.3 Cu:<<0.25
% 2| GCr18Mo SuJ4 100CrMo7 SKF24 | 0.6 | C:1.0Mn:0.3 Si:0.3 Cr:1.8 M0:0.2
ﬂﬂ‘;‘; G20CrNi2Mo SNCM22 4320 |SKF157 | 0.6 | C:0.2Mn:0.55 Si:0.3 Cr:0.5Mo0:0.25 Ni:1.8 Cu:<<0.25
Cr4Mo4V M50 0.6 | C:0.8Mn:0.3Si:0.3 Cr:4.0 M0:4.25V:1.0
5 Cr12Mo1V1 SKD11 2379 D2 XW-41 0.4 | C:1.5Mn:0.5Si:0.5Cr:12 Mo:1.0 V:0.8
2ilcri2 SKD1 D3 0.5 | C:2.1Mn:0.35i:0.3 Cr:12
EE Cr12Mo D4 0.35| C:1.5Mn:0.5 Si:0.5 Cr:12 Mo:0.8
o | Criaw SKD2 2436 D6 | XW-5 | 0.3 |C:1.5Mn:0.581:0.5Cr12W:0.75
2l crsMotv SKD12 2363 A1 | Xxw-10 | 0.3 [ C:1.0Mn:0.85i:0.4 Cr:5 Mo:1.2 v:0.35
W6Mo6Cr4Vv2 SKH51 3341/43 M2 KM 2 0.5 [ C:1.0Mn:0.3 Si:0.3 W:6 Cr:4 Mo:6 V:2.4
3 W6Mo6Cr4V3 SKH53 3344 M3 0.45| C:1.0Mn:0.3 Si:0.3 W:6 Cr:4 Mo:6 V:3.4
)'2;% W6Mo6Cr6V2Co5| SKH55 3243/45 M35 M35 0.4 | C:0.85Mn:0.3 Si:0.3 W:6 Cr:4 Mo:5V:2.0 Co:5.0
I“uaj W2Mo9Cr4VCo8 SKH59 3207 M42 0.3 | C:1.07 Mn:0.3 Si:0.5 W:1.5 Cr:4.0 M0:9.5 V:1.2 C0:8.0
§§’ DEX20 ASP23 | 0.4 | C:1.28 Mn:0.3 Si:0.3 W:6.4 Cr:4.2 Mo:5.0 V:3.1 Co:8.5
DEX40 ASP30 |0.35| C:1.28 Mn:0.3 Si:0.3 W:6.4 Cr:4.2 M0:5.0 V:3.1
DEX60 ASP60 0.3 | C:2.3 Mn:0.5Si:0.3 Cr:4.0 Mo:7.0V:6.5Co0:10.5
40CrNiMo SNCM439 6511 4340 705 0.75| C:0.4 Mn:0.6 Si:0.3 Cr:0.75Ni:1.5 Mo:0.2
| 30CrNi3 SNC836 3435 3435 0.8 | C:0.3 Mn:0.45 Si:0.3 Cr:0.75Ni:3.0
& 2| 38CrMoAl 8509 0.7 | €:0.38Mn:0.5Si:0.3 Cr:1.5 M0:0.2 Al:0.9
'z%ﬁé 42CrMo SCM440 7225 4140 709 0.8 | C:0.42Mn:0.5Si:0.3 Cr:1.1 Mo:0.2
gg 40Cr SCr440 7035 5140 0.9 | C:0.40 Mn:0.5Si:0.3 Cr:1.0
<| 20CrNi 5711 3140 0.9 | C:0.2Mn:0.45Si:0.3 Cr:1.0 Ni:1.2
20CrMo SCM420 0.8 | C:0.2Mn:0.45 Si:0.3 Cr:1.0 M0:0.2
20Cr SCr420 7027 5120 0.9 | C:0.2Mn:0.45 Si:0.3 Cr:0.85
_|65Mn 1066 0.6 | C:0.65Mn:1.1Si:0.3
g% 55Si2Mn 0904 | 9255 0.6 | C:0.55Mn:0.75 5i:1.75
ﬂ'g 60Si2Mn SUP6 0909 9260 0.6 | C:0.60 Mn:0.75 Si:1.75
K 50CrVA SUP10 8159 6150 0.6 | C:0.50Mn:0.6 Si:0.3Cr:1.0
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Table and composition of metal materials

2 PE 8 | BA | #F | mH 5@% FTEHRD
S GB As L uis DIN | SS |zu basis
0Cr10Mn13Ni(605) 0.7 | C:0.15 Mn:13 Si:0.6 Cr:10 Ni:0.8
1Cr17Mn6Ni5N(201) 0.65| C:0.15 Mn:6 Si<0.75Cr:17 Ni:4.0
1Cr18Ni9 302 SUS302 | 1.4300 0.4 | C:0.12 Mn:1.5 Si:0.8 Cr:18 Ni:9
3 Y1Cr18Ni9 303 SUS303 | 1.4305 0.7 | C:0.12 Mn:1.5 Si:0.8 Cr:18 Ni:9
&Z 0Cr18Ni9 304 SUS304 | 1.4301 0.45| C:0.08 Mn:1.5 Si:0.8 Cr:19 Ni:9
{i% 1Cr18Ni12 305 | SUS305 | 1.4303 0.45| C:0.1 Mn:1.5 Si:0.8 Cr:18 Ni:12
;é 0Cr23Ni13 309S |SUS309S | 1.4833 0.45| C:0.1 Mn:1.5 Si:0.8 Cr:23 Ni:13
8| 0Cr25Ni20 310S |SUS310S | 1.4845 0.45| C:0.1 Mn:1.5 Si:0.8 Cr:25 Ni:20
E 0Cr17Ni12Mo2 316 SUS316 1.4410 0.4 | C:0.08 Mn:1.5 Si:0.8 Cr:17 Ni:12 Mo:2.5
022Cr17Ni12Mo2 316L | SUS316L 0.4 | C:0.03 Mn:1.5 Si:0.8 Cr:17 Ni:12.5 Mo:2.5
0Cr19Ni13 Mo3 317 SUS317 | 1.4449 0.4 | C:0.08 Mn:1.5 Si:0.8 Cr:19 Ni:13 Mo:3.5
1Cr18Ni9Ti 321 SUS321 1.4878 0.35| C:0.1 Mn:1.5 Si:0.8 Cr:18 Ni:9 Ti: 0.8
1Cr12 403 SUS403 0.75| C:0.15Mn<1.0 Cr:12
0Cr13 405 SUS405 | 1.4000 0.55| C:0.08 Mn<1Si<1.0 Cr:13
1Cr13 410 SUS410 | 1.4006 0.45| C:0.13Mn<18<1 Cr:13
E 1Cr13Mo SUS410J1| 1.4024 0.5 | C:0.13 Mn<1 Si<0.6 Cr:13 M0:0.3-0.6
gg Y1Cr13 416 SUS416 | 1.4005 0.6 | C:0.3Mn<1.2 Si<1 Cr:13
{i‘% 2Cr13 420 SUS420 | 1.4021 0.5 | C:0.2Mn<1Si<1 Cr:13
X g|Y3Cr13 420F | SUS420F 0.6 | C:0.3Mn<1Si<1 Cr:13
o s[4crs SUS42002| 1.4034 0.5 | C:0.4Mn<0.85i:<0.6 Cr:13
2| 1Cr17Ni2 431 SUS431 1.4057 0.45| C:0.14 Mn<0.8 Si<0.8 Cr:17 Ni:2
7Cr17 440A | SUS440A 0.6 | C:0.7 Mn<1Si<1 Cr:17
8Cr17 440B |SUS440B 0.6 | C:0.85Mn<1Si<1 Cr:17
11Cr17 440C |SUS440C 0.5 | C:1.1 Mn<1Si<1Cr:17
Y11Cr17 440F | SUS440F 0.6 | C:1.1 Mn<1.25 Si<1Cr:17
00Cr23Ni4N UN 23 DP 11 SAF2304| 0.3 | C:0.03 Cr:23 Mo:0.1 Ni:4 Cu:0.2 N:0.1
$|00Cr18Ni5Mo38Si2 31500 DP 1 3RE60 [0.25| C:0.03Cr:18.5Mo:2.7 Ni:5 N:0.1
?éé 00Cr22Ni5Mo3N 31803 DP 8 SAF2205| 0.2 | €:0.03Cr:22 M0:2.8 Ni:5N:0.15
T\-g 0Cr25Ni5Mo2 32900 32941 10RE51 | 0.25| C:0.08 Cr:25 Mo:1.5 Ni:4.5
gé 00Cr25Ni7Mo3WCuN | 31260 329J2L 0.15| C:0.03Cr:25Mo0:2.7 Ni:7 Cu:1.8 N:0.18
&|00Cr25Ni7Mo4N 32750 UR47N SAF2507| 0.1 | C:0.03Cr:25Mo:3.8 Ni:7 N:0.28
00Cr25Ni6Mo3CuN 32550 UR52N 0.1 | C:0.03Cr:25Mo0:3.0 Ni:6 Cu:1.8 N:0.18
=10Cr17Ni4Cu4Nb 630 1.4542 0.1 | C:0.07 Cr:16 Ni:4 Cu:4.0 Nb:0.3
:;g 0Cr13Ni8Mo2Al 0.1 | C:0.03Cr:12.4 Ni:8 Mo:2.2Al:1.0
E% 0Cr17Ni7Al 631 SUS631 1.4568 0.1 | C:0.09Cr:17 Ni:7 Cu:0.4 Al:1.2
;E_g 0Cr15Ni7Mo2Al 632 1.4532 0.1 | C:0.09Cr:15Ni:7 Mo:2.5Al:1.0
#e
o
GH 3600 Inconel 600 0.1 | C:0.08 Ni:76 Cr:15.5 Cu:0.25
i,%% GH 3625 Inconel 625 0.05| C:0.08 Ni:61 Cr:21.5 Mo:9 Nb:4.0Al:0.4 Ti:0.4
& o[ GH 4169 Inconel 718 0.05]| C:0.07 Ni:50-55 Cr:17 Mo:3 Nb:4.2 Al:0.5 Ti:0.8 Co:<1
Eg GH 4145 Inconel x-750 0.05]| C:0.07 Ni:70 Cr:17 Mo:3 Nb:4.2 Al:0.8 Ti:2.5 Cu:0.5
g% GH 2132 INCOLOY A-286 0.1 | C:0.08 Ni:24-27 Cr:15 Mo:1.5Ti:2.0
§ GH 3536 HASTELLOY X 0.1 | C:0.07 Ni:24-27 Cr:17 Mo:1.2 Al:0.4 Ti:2.0 V:0.1-0.5
K418 Inco713C 0.05| C:0.12Ni:68 Cr:12 Mo:4.3 Nb:2.2 Al:6 Ti:0.8 Zr:0.1
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Hardness conversion table

S@L é‘% EE ﬁ% E B@ ﬁ 1|;l }@%— Approximate conversion value for vicsers hardness

ye |EEE10mmik w = S #t [EREE10mmIK ==

é% £3000kgf BEEE ? %ﬁﬁ% E% S E3000kgf BSEREBE % %ﬁﬁ%
Al BiTREE100kef| _ CInR DR = Al FREE100kgf| _ CHT: DI,

g g (B %wjf”ggig* e gy | oo '\\‘Jﬁ‘;g A ﬁg | Bk %Wﬁ%;ﬁ%% B %%]@Eﬁk%\“ %%ﬁ%?é&&g (i)

i i} £ EHQA,\% (/16\%)%} ﬁwueéﬁ@%maiﬁx% g &, 5 | me OEHE (1/;%?4 : ﬁHﬁc X SRR 2 g

1900 — | — [ 93.1 — 80.5 — |- — 420|397 | 397 | 71.8 — 427 57.5 |57]1370(140)

1800 — | — | 926 — 79.2 — |- — 410|388 | 388 | 71.4 — 41.8 56.6 | — |1330(136)

1700 — | — | 91.9 — 77.9 — |- — 400|379 | 379 70.8 — 40.8 56.0 |55]1290(131)

1600 — | — | 913 — 76.6 N — 390|369 | 369 | 70.3 — 39.8 55.2 | — |1240(127)

15000 — | — | 905 _ 75.3 _ |- _ 380|360 | 360 | 69.8 | (1490 | 38.8 54.4 |52]|1205(123)

1450 — | — | 90.1 — 74.6 - |- — 370|350 | 350 | 69.2 = 37.7 53.6 | = |1170(120)

1400 — | — | 89.6 — 74.0 — |- — 360 (341|341 | 68.7 | (109.0) | 36.6 52.8 |50(1130(115)

1350 — | — | 89.1 — 73.4 — |- — 350331331 68.1 — 35.5 51.9 | — |1095(112)

1300 — | — | 887 — 72.7 I — 340|322 | 322 67.6 | (0g0) | 34.4 51.1 [47[1070(109)

1250 — | — | 88.3 _ 72.1 _ |- _ 330|313 | 313 67.0 — 33.3 50.2 | — |1035(105)

1200 — | — | 87.9 — 71.5 - |- — 320|303 | 303 | 66.4 | (107.0) | 32.2 49.4 | 45[1005(103)

1150 — | — | 875 — 70.9 — |- — 310|294 | 294 | 65.8 — 31.0 48.4 | — | 980(100)

1100 — | — | 87.1 — 70.3 — |- — 300|284 | 284 | 65.2 | (105.5) | 29.8 47.5 |42| 950(97)

1050 — | — | 86.6 — 69.6 N — 295|280 | 280 | 64.8 . 29.2 471 | —| 935(96)

1000 — | — | 86.2 _ 68.9 _ |- _ 290 275|275 | 64.5 | (4045, | 28.5 46.5 |41 915(94)

940| — | — | 856 — 68.0 76.9 |97 — 285|270 | 270 | 64.2 — 27.8 46.0 | = | 905(92)

920| — | — | 853 — 67.5 76.5 |96 — 280|265 | 265 | 63.8 | (103.5) | 27.1 45.3 | 40| 890(91)

900| — [ — | 85.0 = 67.0 76.1 |95 = 275|261 | 261| 63.5 — 26.4 449 | —| 875(89)

880 | — [(767)| 84.7 — 66.4 75.7 |93 — 270|256 | 256 | 63.1 | (100 0) | 25.6 44.3 |38| 855(87)

860 | — [(757)| 84.4 _ 65.9 75.3 |92 _ 265|252 | 252 62.7 —_ 24.8 43.7 | = | 840(86)

840| — |(745)| 84.1 — 65.3 74.8 |91 — 260|247 | 247 | 62.4 | (101.0) | 24.0 43.1 |37| 825(84)

820| — [(733)| 83.8 — 64.7 74.3 |90 — 255|243 | 243 | 62.0 — 23.1 422 | —| 805(82)

800 — ([(722)| 83.4 — 64.0 73.8 |88 = 250|238 | 238 | 61.6 995 | 22.2 41.7 36| 795(81)

780| — [(710)| 83.0 — 63.3 73.3 |87 — 245|233 | 233 | 61.2 — 21.3 41.1 | = | 780(79)

760| — |[(698)| 82.6 _ 62.5 72.6 |86 _ 240|228 | 228 | 60.7 98.1 | 20.3 40.3 |34| 765(78)

740| — |[(684)| 82.2 — 61.8 72.1 |84 — 230|219 | 219| — 96.7 | (18.0) — |33| 730(75)

720| — [(670)| 81.8 — 61.0 71.5 |88 — 220|209 | 209 | — 95.0 | (15.7) — |32 695(71)

700| — [(656)| 81.3 = 60.1 70.8 |81 = 210|200 | 200 | — 93.4 | (13.4) — |30 670(68)

690| — [(647) 81.1 — 59.7 705 | = = 200|190 | 190 | — 91.5 | (11.0) — |29| 635(65)

680| — |[(638)| 80.8 _ 59.2 70.1 |80 _ 190 | 181 | 181 — 89.5 | (85) —  |28| 605(62)

670 — |[630| 80.6 — 58.8 69.8 |- — 180 | 171 | 171 — 87.1 (6.0) — |26| 580(59)

660| — [620| 80.3 — 58.3 69.4 |79 — 170|162 | 162 | — 85.0 | (3.0) — |25| 545(56)

650 — [611] 80.0 — 57.8 69.0 |- — 160 | 152 | 152 | — 81.7 | (0.0 — |24| 515(53)

640| — [601| 798 — 57.3 68.7 |77 — 150 | 143 | 143 | — 78.7 — — |22| 490(50)

630 — [591| 795 _ 56.8 68.3 | _ _ 140|133 | 133 | — 75.0 — — |21| 455(46)

620 — |[582| 79.2 — 56.3 67.9 |75 — 130 | 124 | 124 71.2 — — |20| 425(44)

610| — |[573| 786 — 55.7 67.5 |- — 120 | 114 | 114 66.7

600| — |[564| 78.9 — 55.2 67.0 |74 — 110 | 105 | 105 62.3

590| — |[554| 78.4 — 54.7 66.7 | — |2055(210)| 100| 95| 95 56.2

580 — | 545 78.0 — 541 66.2 (70 2020(206)[| 95| 90| 90 52.0

570| — |[535| 77.8 — 53.6 65.8 | —|1985(202)|| 90| 86| 86 48.0

560| — |[525| 77.4 — 55.7 65.4 |[71]1950(199)|| 85| 81| 81 41.0

550 [(505)| 517 | 77.0 — 55.2 64.8 | — [1905(194)

540 |(496)| 507 | 76.7 — 54.7 64.4 |gg|1860(190)

530 [(488)| 497 | 76.4 _ 54.1 63.9 | _ |1825(186)

520|(480)| 498 | 76.1 — 50.5 63.5 |67]1795(183)

510 |(473)| 479 | 75.7 = 49.8 62.9 | = [1750(179)

500 |(465)| 471 | 75.3 — 49.1 62.2 |g@|1750(174)

490 | (456)| 460 | 74.9 _ 48.4 61.6 | _ |1660(169)

480| 448 | 452 | 745 _ 47.7 61.3 |[gq[1620(165)

470 441 | 442 | 74.1 — 46.9 60.7 | — |1570(160)

460|433 | 433 | 73.6 — 461 60.1 |62]1530(156)

450 | 425 | 425 | 73.3 — 45.3 59.4 | — |1495(153)

440|415 | 415 | 72.8 _ 44.5 58.8 |59 |1460(149)

430 405 | 405 | 72.3 _ 43.6 58.2 | |1410(144)
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The hardness conversion table shown here shows approximate conversiln values for the Vickers hardness of steel.




'019Z Jo 9jbjs

LS (] 5L 5iS [v) 5L 215 (%) 9 15 [w3) L oS (0] L ofS (0] SL1P9 S [ 245 (] 52 ofS (0] SL1P9 wiS (93] SL1p9 65 (W) SL1P9 25 (W) 2209 (] 2.1p9 (] UOHDPIXO UD 8ADY Of paljdwl D SJUBWSIS ||O o
C-_D__OQOZ ED_>®_®mvC®<< E_‘:E‘_Om E_‘:C,W*wc_m CLD_C‘_O*___UU ED__Ov_me ED_._DU ED_U_‘_WE/\ ED_EO«D_m EDF.D#QWZ ED_EULD CLD_CZUHXO\_& EDIO—._;_.. ED_—.__+U< .>® Wmﬁoo ~ _OE\Q _. .
& O Z %E L M@ m m X iy +U V_ m U mm < N7 D& wm Z o % D N M@ O& N M% L I_l E% U< “DVdNI @Y Aq peipuBisep swpu [poyjo ou
i onu u Bm I ._w ey st G& st ﬂ: g: oW WH nq g w” SO% % & W 9ADY B[ | PUP /[ [ ‘SLL'EL L Sluswse 1ok Josp o
0E'L 0Cr9 0€'L 06€9 0€'L 0429 0g'L 0619 0g'L 0809 0g'L 0109 0g'L 0'18s 0€'L 0845 8z’ L'y8S €L Sv09 8E°L 9°L65 05l 0895 0L 0485 ort 0'66¥
¢0Ll (652 _o L s2 001 s2) m& (52|86 (152 mm |96  wa|G6 |6 wra mo (e2) | €6 ész08eT g 85€0° LET om 08€0°2€C mw (Lz2) sejou
9 vy [oX) 9 cup [oX] 9 iy [oX] 9y [oX] 9 0 (] 9 oy [oX] 9 1PS v [oX] 9 4y (o] 59 oft (%] 9 oy [ 9wy [ 9y [oX] 9 1PS b [oX] 59 1PS (4] 4
wnigUaA wniny ) wniqiy wniwjoy wnis: EQD wnigua| E:_c__onomu E:,QOSM_ wnuUDWOG wniygewoly wniuApoap| | winiwApoasoiy wnuaD) wnuoyjuo
VR W1« 35 100 wAG| ¢ G| iP5« nT| 4 US| AUd) APN| 5 Id| 485 1 B :
o 1A . nIp .. ongq = Ip 23 i o :o> 2 UBYS . od . & n & 1ys o Uyl d
€09 ST’ £'965 VN L €685 [l 0185 L 0€LS 8695 oz'L V'E6S ULvs yANN Srrs 0'0vS 149 L'ees mf L 0425 UL V'veS oLt 1'8eS
0/ vsoes1 |69 zressol wo 652291 | L9 goeevol oo 005291 mo £526'851 vo szsL|E9 woeist No 9e0st| L9 v |09 zvzvrL|6G 906001 |8G 9rrort | LG vsossel
LT syoo)q uonoinBiyuos uospsje
5L 2P9 wifS (W] A2 252 wuS [y A s [y
wnydounun wnydasunun WNLJOWIAN E:_Emmc:cD wnirosel4 wnuunun wnpiuedor) E:_cmmEmox wnipojswiog E::mE.mE wnissp Ep_\:._om wniBogoag wnugng | wnipsopayiny wNRUBIMD] wnipoy wndUpIy
°E £ 3 :: =73 q 3
Snf| SAA| §AT| dAA| ¥ H| AR| 50| HBY) 55d| £W| g SH| 2 UE| 85| 1dad| ¥R 4 ) 5 o8] e
10 i uny vp rew . R4 b X . OP 0 o O w B . 3uy
0085 0'0Ly 060 €605 00 008
8Ll wea|lll 91l @a|SGll @a|Vll 6a|E€LL sa|Cll sa|LLll @a|OLll (|60l 992|801l (<2 mo _ 792|201 (992 |GOL (o2l |¥OL (190 |€0L (e92)[88  (9za [£8  (eza)
999 259 0P wif¥ [X] 599 259 0P wii¥ [oX] +99 259 01PS wii¥ X £99 ¢59 01PS wuit [oX] 249 ¢59 01PS wiit [oX] 199 259 1PS vii [2X] 259 01PS witt [3X] 159 01PS vt [X) 159 6PS vt [oX] 259 (PS vt [oX] m 259 oPS vt [3X | 259 oPS witt [oX] 259 vPS vt [2X) 259 6P wutt [3X] 259 2PS witv [3X) 259 PS wif¥ [X] 259 [oX] 159 [ox]
CO_UUM QC_ﬁavm/\ ED_EO_Om _L_—_‘_F_m_m _U_Um:_ F_D___Ur:- DU;_mp\é Uioo EDCZU_l mm C:_D_VE_ ED_EwO "4 ED_r_@IM m Ewﬁwmr_ﬂ_nw ED_U—C_U._- ED_CW_UI EDZW#Dn_ C._D_;_Um ED.m%U
. £ i L . N
1 CM uw ._.< ~ 7 O& % _m Qn_ ww _|_| 7 D< - ._.n_ oY \__ i Mmmo L W @N_ ¢ G L Ou_u % +_I_ %A\ Dl_ (E7 Om @w w\(.v
Suop T # od & 1q Ui :5@ i «Eco & ull & o B 3 | &nm i uB & ey . Rq
02801 0T 0068 00T reis 20T  0€0L €€T  9SIL Nc L ¥'68S 00Z L°Zool ST 1'068 wN Z 008 0z 0088 0zz 00ys 06°L 009z 9€CT 004L 0s'L 019 0g'L G859 NN L §'€Ts 680 6205 6L0 L'SLE
98 (20|98 (01|78  (012|E8 rogs oz | C8  z oz _w cegevoz |08 6500z @m 5996961 | 8L weosel|LL rizzel om ezo6l |G/ soz9st |V veest|EL ewveosl | CL  svaLL : 899671 | 9G rze el mm ¥506'Z€ L
995 256 0Py [ 595 256 0Py (] 95 ¢5G 0Py [ 295 ¢5G 0Py [ 195 ¢5G 0Py [ 255 0Py 1] 156 oiPY ] 0Py [ 186 oPy [N |- 185 Py I |e- 255 5Py [ 155 5Py [0 156 oY 1] 5 Py ] 5 Py ] 256 [ 156 ]
EOEUX 0:__00_ >C°E_+E< r:n_. ED_ﬁE_ EDWEﬁUU ;_w>_,w ED_VU__UA T ED_ﬁOF_N_ m< ED_er_tJM "H E_J_—®CF_U®|_. mm EDC@UQ>_O_\4 ED_QO_Z ED_COUL_N EDEz»/ ED_—CO;;W ED_T_QDM
n ¥ @X ] = www O_m mw CW 57 C_ iy Tuu ¥ @< Tun_ LN_ e DM =1 Un_u 3t EOE & QM\QZ : x_N ww > O_M
$+ UPIX §rueIp i n T & uik . 3 Uik o B & oyl z oey I .aﬁ ¢ nw i i owm 2 b
09T ¥oLLL 99T ¥'8001 ore €698 S0CT 0ves 96°L 9'80Z 8.1 €855 69°L 8498 €61 o'LeL 0T ¥vo8 82T L6lL 0Tz zTolL 020 9UC €89 09°L 1'zs9 {2 ol | L'or9 p4AN 0009 G60 S6¥S 780 O€or
VS esziel | €9 vros9zl | CT  09'szL _m 09212 om otzell |6V sievil|8Y rpzLL mv 2898201 |9V zv901 |G ssoszol |V zotor |EV ' Tsel | Tl 9ess :u 890626 | OV vez16 om ses06'88 | 8E 98 mm 8/97'G8
o9¥ &t oiPE bl <Ay &t oiPE byl vd¥ 25 01PE V] dy &% olPE Y] Ay 5% 0lPE bv] Wy &5t oiPE by] ¥ o1PE bv] 187 01PE V] % oPE byl % (PE byl % oPE Y] e s sPE byl 18t sPE bl % <PE by] % PE bv] % PE bv] v b sy ]
uoydhry m:.EP.m wnius|ag J1uasiy E:Ecctwmu wnijpo) suiy Jsaddory 19PIN |- yogo)) (£ uoy| [,.  e@ssupBuoyy |- wniwoiyd) WNIPOUDA wniuoy| wnipuodg wnpY) wnissojoy
= [ 1+ z+ 1+ I
& .\_V_ TR m . &Y Om . dy w< r o ) N.WWOO + CN . DU Ly _Z i q.wOU & ¥ ®H_ I waE i ,ww s_U L > ¥ _|_| g Um WNOU &% V_
| i Ex oI Hatelt| i QLN &our .. UIX £3u0y & o e ¥ 03 o um ;suuw & 3 iugy ¢ oL jiSuey .. T8 Ll
00€ 80SEL 96T 66ELL SST  0Lvé m_ T 0L¥é 0T 0729, 8L 8845 §9°L 906 06'L S'SvL 88'L ULeL 16l ¥'09L €8l ST9L SSL €LIL 991 6T59 €91 6059 Sl 8859 9€L L'ee9 00°L 8685 Nmo 88y
9€ s6ree|GE  voses | VE  968L| EC 091267 | CE w9z | LE  ezr69|0E  seso mN or5e9 [ BC weeoss | LT slecess | 9C  svass | GC voseets | VC 296615 | EC siveos|CC 1982y | LT 1essevy |0C  szoor |61 ess0iee
od€ 25€ [eN] <4 z5€ [eN] +9€ 25€ [oN] £dg 25€ [eN] 2d€ ¢ [eN] 1d€ ¢ [eN] 25¢ [eN] 1€ [eN]
uobuy i3 m::o_;U o= J8y|ng [&=  snioydsoyy (% uodl|Ig E:, |y ¢l Lt ol 6 8 L 9 g 14 € wnispuboyy wnipog
i+ - -
L< 3 _U G m [ #m& & i NMW _ m _< sisayjuand Ul s3sSOW v KUE E% O Z
? ﬂﬁ mu oI mm mm * 9ADY SJUSWIBJS BAODOIPDI  wey mTu_OCIUO D SV oPE T<_ -+— COIDl_DmICOU COL+U®_® L Rw
90ZS L LUE  TISTL 85T 9666 m_ Z 8L0l 06'L 5987 _c L SLLS P|Og 840 UOWWOD jsow — el LLeL mmc 8'G6¥
8Ll srese|LLl esrse|9L sooze |Gl 9s9ze0e | VL sssose m_ £518692 | spuaweje umowiun [ ] spiounyjuo| [ ] sajpjs uoyppixo —l UOJ| +——>wnu Cl osoeve F L ozes6zz
PIAS AN IS ICIAS A £dZ 52 51 292 552 51 LA~ A m ST SL ST SL
uoaN| aupon|4 cmm>x0 & uabouyiN (& uoqnD) uoiog saspb m_ﬁOC D m_O,FmC\_ uoiIsuni} D dwpu mwmc_r_U e+ m 4 _OQE>m _OU_EOLU c._:___\r_wm wniyyn
@@Z ¥ 4 O g L lir v . mm @1
= - mu& £ urp i oy /Susd susBojpy _H_ s|ojoW Jayjo D uihuld —| oy i e
£°080C 86'¢ 01891 vwm 6ELEL ¥0'€ £20v 1L ST 69801 ¥0'Z 9008 . - Nw L G668 860 2025
Ol zesroz mv £07866'81 w vessst| L 90071 |9 oozt |G risol s|psWuoU _H_ S|pRW o:__OV__oD AyiaioBouolpee ———— mm L GCVL e _Mwo;ﬂomwsom_%w_mm& m_ v zeizi06| € 1769
- Jequinu u_Eoo|-©N . ;
e /1 91 Gl vl cl spio||Djaw _H_ S|DBW 1]D3|0 _H_ q W0} C¥8'GG 1 ssow siwojo z :%oim
v 1 A
ey _-wc&
£TLET 0z 0TLEL
& 209200 L vez001
w _. _. dnoib

SjUaWd

J 8y} §o B|qo] dlpouad ay]

pousd —



	页 1
	页 2
	页 3
	页 4
	页 5
	页 6
	页 7
	页 8
	页 9
	页 10
	页 11
	页 12

