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[8]"Ov=xDiQo
j@=]t w Ov=|D}rQB� |D} Qi Q=DN=U |=Q=O 12 w 11 '10 |=yxvwtv u}vJty ��
Q=Qk 100 bar |xOQWi |=wy ZQat QO xr=tQv |DQ=QL C=}rta CLD 2 pwOH
u; R= TB w xOW xO=t; VwQ u}tyx@ R}v Iv}= 12 w 11 '10 |=yxvwtv "Ov=xDiQo

[8]"Ov=xDiQo Q=Qk OQwv C=}rta CLD
u}= "Ov=xDiQoQ=Qk 5|D}vDU; CNB R=@ C=}rta CLD 15 w 14 '13 |=yxvwtv ��
CNB R=@ C=}rta |ovwoJ "OvDUy C}=v}@ w C} RvDQ=t R= |@}mQD |=Q=O =yxvwtv

%CU= xOW xOQw; xt=O= QO |D}vDU;
uDW=Oxov w AISI1045 Oqwi |xD}vDU; |=tO =D =yxvwtv uOQm|D}vDU; =OD@= �

"�xk}kO pyJ w Ca=U l}� |i=m u=tR COt |=Q@ =tO u}= QO =yu;
,=@} QkD |va} '�Ms� C} RvDQ=t p}mWD R= p@k |=tO =D =yxvwtv `} QU uOQmOQU �
s=tL uwJty |]}Lt QO pta u}= "O=Qo|Dv=U |xHQO 300 R= QDq=@ |}=tO
xDiQo s=Hv= �xOW s}_vD O=Qo|Dv=U |xHQO 350 |=tO QO xm � ?=Pt ltv

"CU=
uOWCN=wvm} R= =D |i=m u=tR COt |=Q@ jwi \}=QW QO xa]k uDW=Oxov �
w TvH x@ xHwD =@ =Hv}= QO� "OwW pY=L u=v}t]= jwi \}=QW QO xvwtv pm

"�CU= xOW xDiQo Q_v QO xk}kO 45 u=tR COt =yxvwtv O=a@=
"pt=m uOWOQU =D =wy ZQat QO =yxvwtv uO=O Q=Qk �

CLD u; R= TB w xOW xO=t; VwQ u}tyx@ R}v Iv}= 15 w 14 '13 |=yxvwtv ��
[8]"Ov=xDiQo Q=Qk OQwv C=}rta

u}= "Ov=xDiQo Q=Qk 6|D} RvDQ=t CNB R=@ C=}rta CLD 18 w 17 '16 |=yxvwtv ��
pL=Qt "OvDUy C}=v}@ |mOv= w xOW CNB R=@ C} RvDQ=t R= |@}mQD |=Q=O =yxvwtv

%CU= xOW xOQw; xt=O= QO |D} RvDQ=t CNB R=@ C=}rta
uDW=O xov w AISI1045 Oqwi |xD}vDU; |=tO =D xvwtv uOQmxD}vDU; =OD@= �

&�xk}kO pyJ w Ca=U l}� |i=m u=tR COt |=Q@ =tO u}= QO =yu;
|}=tO� C} RvDQ=t p}mWD |=tO R= QDu}}=B |=tO =D =yxvwtv `} QU uOQmOQU �
u}= "�Mf C} RvDQ=t p}mWD u=}=B |=tO =D Ms C} RvDQ=t p}mWD |=tO u}@
CNB R=@ C=}rta x@=Wt xm � ?=Pt ltv s=tL uwJty |]}Lt QO pta

&OQ}o|t s=Hv= �xOW s}_vD O=Qo |Dv=U |xHQO 350 |=tO QO |D}vDU;
xvwtv pm uOWCN=wvm} R= =D |i=m COtx@ jwi \}=QW QO xa]k uDW=Oxov �
O=a@= w TvH x@ xHwD =@ R}v =Hv}= QO� "OwW pY=L u=v}t]= jwi \}=QW QO

&�CU= xOW xDiQo Q_v QO xk}kO 45 u=tR COt =yxvwtv
&pt=m uOW OQU =D =wy ZQat QO =yxvwtv uO=O Q=Qk �

|=Q@ u; |Q=Oxov w O=Qo|Dv=U |xHQO 600 OwOL |=tO =D xvwtv 7CWoQ@ �
&|i=m u=tR COt

"V}=tR; OQwt |=yxvwtv |DQ=QL C=}rta C=YNWt "2 pwOH
=tO |Q=Oxov u=tR |DQ=QL C=}rta xQ=tW

(T� 10�C) �Ca=U %xk}kO� xa]k
780 44 : 00 �1� |R=U|wQm 1
780 34 : 00 �2� |R=U|wQm 2
780 24 : 00 �3� |R=U|wQm 3
850 1 : 400 �1� xQwm QO uOv=@=D 4
950 1 : 400 �2� xQwm QO uOv=@=D 5
1050 1 : 400 �3� xQwm QO uOv=@=D 6
850 1 : 400 �1� O=R; |=wy QO xr=tQv 7
950 1 : 400 �2� O=R; |=wy QO xr=tQv 8
1050 1 : 400 �3� O=R; |=wy QO xr=tQv 9
850 1 : 400 �1� r
 xOQWi |=wy QO xr=tQv 10
950 1 : 400 �2� xOQWi |=wy QO xr=tQv 11
1050 1 : 400 �3� xOQWi |=wy QO xr=tQv 12
850 1 : 400 �1� nv} QBtDU; 13
950 1 : 400 �2� nv} QBtDU; 14
1050 1 : 400 �3� nv} QBtDU; 15
850 1 : 400 �1� nv} QBtDQ=t 16
950 1 : 400 �2� nv} QBtDQ=t 17
1050 1 : 400 �3� nv} QBtDQ=t 18
850 1 : 400 �1� 25�C uewQ QO Iv�wm 19
950 1 : 400 �2� 25�C uewQ QO Iv�wm 20
1050 1 : 400 �3� 25�C uewQ QO Iv�wm 21
850 1 : 400 �1� 25�C ?; QO Iv�wm 22
950 1 : 400 �2� 25�C ?; QO Iv�wm 23
1050 1 : 400 �3� 25�C ?; QO Iv�wm 24

P= 100 bar xO=iDU= OQwt |=wy Q=Wi % r


xOW s}_vD hrDNt K]U xU QO xQwm |=tO OwW|t x_Lqt 2 pwOH QO xm u=vJ
C=}rta VwQ u=ty =@ |Qo}O x@=Wt |=yxvwtv '=yxvwtv R= l} Qy Q=vm QO "CU=
TB w OW xO=t; x@=Wt Qw]x@ Iv}= 24 =D 1 |=yxvwtv "OvOW OQwv w xO=t; |DQ=QL
QO =yxvwtv |x}rm Ct=N[ Vy=m OYQO "OvDiQo Q=Qk OQwv C=}rta CLD u; R=

"OW xDiQo Q_v QO OYQO 15 Q@=Q@ w u=Um} OQwv C=}rta

|DQ=QL C=}rta �?
s=Hv= xvwtv Qy |wQ X=N |DQ=QLC=}rta 'Q_v OQwt O=a@= QO =yxvwtv VQ@ R= TB
w 'xOW x}yD xvwtv xU |DQ=QL C=}rta ẁv CWy Qy |=Q@ xm CW=O xHwD O}=@ "CiQo
xm CU= u; Cra "CU= xOW s}_vD hrDNt K]U xU QO l} Qy |=Q@ =yxQwm |=tO
=yQ=DN=UR} Q |xOt;CUOx@ |=yxv=O |xR=Ov= w OvQ=O |irDNt |=y|DNU =yxvwtv

"CU= CWQO w \UwDt 'R} Q K]U xU QO R}v
=OD@= =yxvwtv u}= "Ov=|wQm |=yOqwi =@ |Q=DN=U |=Q=O 3 w 2 '1 |=yxvwtv ��
CQwYu}O@ "Ov=xDiQo Q=Qk 4|R=U|wQm C=}rta CLD TBU w xOW |D} RvDQ=t
COt |=Q@ w xDiQ q=@ O=Qo|Dv=U |xHQO 780 |=tO =D |D} RvDQ=t |=yQ=DN=U xm
u}tyx@ R}v Iv}= 3 w 2 '1 |=yxvwtv "OvQ}o|t Q=Qk =yxQwm QO XNWt |=yu=tR

[8]"Ov=xDiQo Q=Qk OQwv C=}rta CLD u; R= TB w xOW xO=t; VwQ
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|Q@
m=Q

@m=|
raw

|Qy
W|

r[i
=[Q

O}tL

"|vRnvU Ov}=Qi |y=oW}=tR; C=t}_vD "5 pmW
"|vRnvU Ov}=Qi R= TB C=a]k |Q@ R Q=Okt "4 pwOH

Rz |Q@ R Ra |Q@ R xQ=tW Rz |Q@ R Ra |Q@ R xQ=tW
(�m) (�m) xa]k (�m) (�m) xa]k
1 9 1 2 13 4 3 2 9 1
2 2 1 4 14 4 3 2 7 2
2 4 1 5 15 3 7 2 6 3
1 6 1 16 5 4 3 4 4
1 8 1 1 17 5 9 3 7 5
2 1 1 3 18 6 3 8 6
1 2 0 4 19 3 3 2 1 7
1 2 0 7 20 3 8 2 4 8
1 3 0 8 21 4 4 2 8 9
5 6 3 5 22 2 5 1 6 10
5 6 3 5 23 3 1 9 11
6 2 4 24 3 7 2 3 12

xv=o =OH |Q}oxR=Ov= Q=@ 4 u}ov=}t |xOv}=tv |Q@ R Q}O=kt R= l} Qy w xOw@ QDt|r}t 4
CyH wO Qy QO �Iv}= 24 =D 1� xOWOQwv |=yxvwtv |=Q@ =y|Q}oxR=Ov= u}= "CU=
|Q@ R CU= |vDio "CU= xDiQo s=Hv= xOWOQwv |=yxv=O CyH Q@ Owta w |R=wt
|OQmrta |=yQDt=Q=B xm =QJ 'CU= pwtat OL R= QDW}@ |vRnvU Ov}=Qi R= pY=L
w Q}}eD =yQDt=Q=B u}= Qo = OwW|t |v}@V}B w Ov=xOW ?=NDv= |Q=}DN= Qw]x@ Ov}=Qi
|xar=]t "Ot; Oy=wN CUO x@ |QDy@ K]U |i=Y OwW ?=NDv= xv}y@ CQwYx@
�5 VN@� VywSB |xt=O= |=Q@ C=O=yvW}B QO K]U |Q@ R Q@ QwmPt |=yQDt=Q=B QF=

"CU= xOt;

|L]U |DNUR} Q |Q}oxR=Ov= ��y
GvU|DNU x=oDUO R= 'C=a]k K]U |DNU Q@ Q=DN=UR} Q Q}F-=D |UQQ@ |=Q@
|DNUR} Q "CU= xOW xO=iDU= RQm} w |DNU OQ=Ov=DU= j@] Buheler-4046
C}=yv QO w xOW |Q}oxR=Ov= |vRnvU C=}rta R= Oa@ w p@k C=a]k R= l} Qy K]U
|DNU xmCU= u; C=a]kK]U|DNU |Q}oxR=Ov=Cra "OW xDN=OQB =yu; p}rLD x@
pQDvmCLD �� =yxvwtv K]U|i=Y ��|rY= hOy x@ uO}UQ u}L QO C=a]k K]U
ASTM E3� 80 OQ=Ov=DU= T=U=Q@ |i=Qowr=Dt |=yV}=tR; x}rm "OW=@ |UQQ@ w
[9]"CU= xOW xDiQo Q_v QO Nitral �4 |m =mL |=Q@ xO=iDU= OQwt pwrLt w xOw@

"\}Lt |=tO x@ uO}UQ u=tR =D =wy QO xvwtv uOQmOQU �
CLD u; R= TB w xOW xO=t; VwQ u}ty x@ R}v 180 w 170 '160 |=yxvwtv ��

[8]"Ov=xDiQo Q=Qk OQwv C=}rta
QO xm OvDUy xOv=t|k=@ C}vDU; =@ |Q=DN=U |=Q=O 21 w 20 '19 |=yxvwtv ��
QO =yxvwtv u}= "CU= xOQm p}mWD x@ ẁQW C} RvDQ=t 'C}vDU; |=yxv=ORQt u}@
R}v Iv}= 21 w 20 '19 |=yxvwtv "Ov=xOW xO=O@; O=Qo|Dv=U |xHQO 25 uewQ

[8]"Ov=xDiQo Q=Qk OQwv C=}rta CLD u; R= TB w xOW xO=t; VwQ u}tyx@
QO xm OvDUy xOv=t|k=@ C}vDU; =@ |Q=DN=U |=Q=O R}v 24 w 23 '22 |=yxvwtv ��
'19 |=yxvwtv =@ xU}=kt QO |QDW}@ ,=D@Uv C} RvDQ=t 'C}vDU; |=yxv=ORQt u}@
|Dv=U |xHQO 25 ?; QO =yxvwtv u}= "CU= xOQm p}mWD x@ ẁQW 21 w 20
xm OW xOy=Wt C=a]k ẁv u}= QO |}xe}D Q=DN=U u}vJty "Ov=xOW xO=O@; O=Qo
24 w 23 '22 |=yxvwtv "CU= u; QO |@=kW@ C} RvDQ=t R=i p}mWD R= u=Wv
[8]"Ov=xDiQo Q=Qk OQwv C=}rta CLD u; R= TB w xOW xO=t; VwQ u}tyx@ R}v Iv}=

|vRnvU C=}rta �G
w u}at |OQmrta |=yQDt=Q=B =@ w AISI1045 OqwiTvH R=|D=a]k |wQ|vRnvU
3 pwOH QO Ov}=Qi\}=QW w =yQDt=Q=B u}= Q}O=kt "CiQo s=Hv= 8CyHsy Q}e CQwYx@
TOS-HOSTIVAR 320A pOt |ki= pOv}BU= =@ |v}W=t R= "CU= xOW x�=Q=
O}Um = nvUMQJ =@ =yV}=tR; s=tD "CU= xOW xO=iDU= |vRnvU Ov}=Qi |=Q@
xrLQt Qy R= p@k |v=Um}\}=QW =@nvU w xDiQo s=Hv= 19A100SVHB sw}v}twr;

"CU= xOt; 5 pmW QO Ov}=Qi C=t}_vD "OwW|t R}D |vRnvU

C=a]k R= l} Qy K]U |Q@ R |Q}oxR=Ov= �O
25 GvU|Q@ R x=oDUO R= 'C=a]k K]U |Q@ R Q@ Q=DN=UR} Q Q}F-=D |UQQ@ |=Q@
j@=]t Rz w Ra |Q@ R "CU= xOW xO=iDU= Taylor Hobson Surtrunic

|Q}oxR=Ov= |vRnvU C=}rta s=tD= R= TB C=a]k R= l} Qy |=Q@ 5 w 4 |=ypwOH
QO =v@t \N R= p}iwQB |=y`=iDQ= |xty |@=UL u}ov=}t Q=Okt Ra "CU= xOW
w xrk u}@ `=iDQ= u} QDW}@ |@=UL u}ov=}t Rz "CU= |Q}oxvwtv R= |YNWt |xR=@
|Q@ R |=Q@ xOW |Q}oxR=Ov= pw] "CU= Qo}Om} Qw=Ht |Q}oxvwtv Ow} QB 5 xR=@ QO xQO

"|y=oW}=tR; \}=QW "3 pwOH
ẁv =} Q=Okt xYNWt

Aluminum Oxide19A100SVHB %1 nvU MQJ
dc = 280 mm, Ws = 20 mm %nvU Ct=N[ w Q]k

Vs = 30 m/s %nvU CaQU
Vw =30 mm/min %Q=mxa]k CaQU

ae = 1 mm %VQ@ jta
S = 2mm/Pass %2 x}PeD MQv
|vRnvU uewQ %3 xOvvmlvN `}=t

&7 5HP �pOv}BU=� lwO CQOk %1
�6 pmW Q@ Owta� ZQa QO 2 mm Q=mxa]k 'CiQ QwO Qy |=R=x@ %2

&Ovm|t CmQL
'O=Qo|Dv=U xHQO 100 |=tO QO 40 |wQu=Qo =@ synthetic oil-EP %3

"9 8 mgKOH/g |}=}rk C}r@=k w 1083 kg/m3 |r=oJ
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"""A
IS

I10
45

Oqw
ixv

=OxR
=Ov=

wQ=D
N=U

R}Q
Q}F- =D

|U
QQ@"C=a]k |L]U |=tOw wQ}v '|DNU V}=Ri= OYQO Q}O=kt "6 pwOH

=tO |wQ}v C=Q}}eD xQ=tW =tO |wQ}v C=Q}}eD xQ=tW
(�C)

pm |DNU xa]k (�C)
pm |DNU xa]k�N� ��� r
 �N� ��� r


243 938 3 26 9 13 75 436 6 7 8 1
260 950 1 26 3 14 91 422 12 4 2
273 982 2 25 9 15 100 464 1 13 3 3
264 964 1 30 2 16 108 509 8 16 1 4
281 1175 5 28 1 17 129 630 7 15 7 5
300 1190 1 27 7 18 137 636 14 9 6
330 1215 37 1 19 161 729 2 21 1 7
337 1295 3 36 4 20 179 755 2 19 6 8
342 1397 34 9 21 191 774 8 18 4 9
470 1429 9 0 2 22 184 761 9 23 4 10
474 1440 5 0 1 23 201 859 9 22 2 11
492 1539 9 �0 9 24 239 890 9 21 5 12

"��� |DNUC=Q}}eD =xvwtv x}rw= |DNU � |vRnvU Ov}=Qi R= TB xvwtv |DNU % r

"xOW OQwv C=a]k |L]U |=tO w wQ}v '|DNU V}=Ri= OYQO Q}O=kt "7 pwOH

OQwv CyH QO |vRnvU OQwv CyH Q@ Owta |vRnvU
=tO |wQ}v C=Q}}eD xQ=tW =tO |wQ}v C=Q}}eD xQ=tW

(�C)
pm |DNU xa]k (�C)

pm |DNU xa]k�N� ��� �N� ���
10 510 2 11 3 10 21 537 11 7 10
28 516 5 11 9 20 40 543 6 12 3 20
39 542 3 13 2 30 51 570 8 14 1 30
48 595 7 18 9 40 61 627 19 1 40
72 736 9 17 8 50 86 775 7 18 8 50
81 743 1 14 3 60 96 872 2 15 1 60
109 852 24 4 70 124 896 9 25 4 70
130 882 4 22 1 80 146 928 8 23 1 80
144 905 3 18 9 90 160 953 19 9 90
135 890 2 31 5 100 152 937 1 32 2 100
155 1004 7 30 3 110 172 1057 6 31 3 110
199 1041 26 8 120 218 1095 8 27 8 120
203 1096 4 34 2 130 223 1154 1 35 130
223 1110 1 32 1 140 243 1168 6 33 1 140
238 1147 7 29 4 150 259 1208 1 30 8 150
228 1126 6 20 4 160 248 1185 9 21 4 160
247 1373 6 19 7 170 268 1445 9 20 5 170
269 1390 7 17 2 180 291 1463 9 18 8 180
304 1419 7 15 5 190 327 1494 4 17 5 190
312 1513 5 10 6 200 336 1593 2 11 6 200
318 1632 3 6 6 210 342 1718 3 7 2 210
465 1670 8 �0 9 220 489 1758 7 �1 2 220
490 1683 2 �2 4 230 495 1771 8 �3 4 230
496 1799 3 �7 5 240 500 1894 �9 5 240

"|vRnvU Ov}=Qi R= TB xOW OQwv C=a]k |Q@ R Q=Okt "5 pwOH
OQwv CyH Q@ Owta |vRnvU OQwv CyH QO |vRnvU

Rz |Q@ R Ra |Q@ R xQ=tW Rz |Q@ R Ra |Q@ R xQ=tW
(�m) (�m) xa]k (�m) (�m) xa]k
4 0 2 8 10 3 9 2 7 10
3 7 2 6 20 3 6 2 5 20
3 6 2 5 30 3 5 2 4 30
4 7 3 3 40 4 6 3 2 40
5 1 3 6 50 5 0 3 4 50
5 2 3 7 60 5 1 3 5 60
2 9 2 0 70 2 9 1 9 70
3 3 2 3 80 3 3 2 2 80
3 8 2 7 90 3 8 2 6 90
1 1 0 8 100 1 1 0 76 100
1 3 0 95 110 1 3 0 90 110
2 9 2 1 120 2 9 2 0 120
1 0 0 6 130 0 99 0 57 130
1 1 0 7 140 1 0 0 66 140
1 1 0 75 150 1 0 0 71 150
1 6 1 1 160 1 6 1 0 160
1 7 1 2 170 1 5 1 1 170
1 9 1 3 180 1 8 1 2 180
2 9 2 0 190 2 9 1 9 190
3 6 2 4 200 3 5 2 3 200
4 6 3 1 210 4 5 2 9 210
4 9 3 5 220 4 8 3 3 220
5 0 3 5 230 4 9 3 3 230
5 9 4 0 240 5 8 3 8 240

u}ov=}t w OW xDiQo xvwtv Qy pw] QO |w=Ut pY=wi =@ x]kv 5 R= |DNU Q=Okt 5
Q=_Dv= OQwt |xOwOLt R= Rw=HDt |DNU Q=Okt Qo = u}@ u}= QO "O}OQo C@F l} Qy
xOQw; ?=UL x@ RQm} w |DNU Q=Okt 5 |Q}ou}ov=}t QO Q=Okt u}= Ot;|t CUO x@
"CU= x}v=F 15 COtx@ w 200 gf x=oDUO \UwD xOW p=ta= |wQ}v Q=Okt "OW|tv
OYQO Q=Okt w xOW C@F |vRnvU Ov}=Qi R= Oa@ w p@k K]U |DNUR} Q Q=Okt

"CU= xOW xOQw; 7 w 6 |=ypwOH QO u; Vy=m =} V}=Ri=

|vRnvU |=ywQ}v |Q}oxR=Ov= �w
'CU= |i=Qowr=Dt C=Oy=Wt Q@ |vD@t xar=]t u}= |=y|UQQ@ R= |WN@ xm =Hv; R=
u}= |=Q@ "CU= |QwQ[ Q=DN=UR} Q Qy x@ \w@ Qt |Ov}=Qi |=tO w wQ}v u=R}t R= |y=o ;
�Kistler A5070� Q}=i|rBt; =@ �Kistler B9255� QDtwt=v}O x=oDUO R= Qw_vt
"OwW C@F C=}rta u}L C=a]k R= l} Qy |vRnvU |wQ}v =D CU= xOW xO=iDU=
'|U=tt |xir-wt xU '=ywQ}v |=Q@ QDtwt=v}O x=oDUO |HwQN xm CU= QmP x@ sRq
Ov};Q@ w Cq}O@D x@ \w@ Qt |x@U=Lt "CU= �q� urwm ?ULQ@ |[Qa w |Owta
w xOW pkDvt xv=}=Q x@ A/D pO@t Q}Ut R= w S=Drw x@ Q}=i|rBt; j} Q] R= =ywQ}v
7 w 6 |=ypwOH QO xa]k Qy |=Q@ Q}O=kt u}= "OwW|t xQ@}r=m uDw}v uwv=k T=U=Q@

"CU= xOW xOQw;
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@m=|
raw

|Qy
W|

r[i
=[Q

O}tL

|wQ �uWwQ |L=wv� |D} Qi w �x=}U |L=wv� |D}rQB |Q=DN=UR} Q V}=tv "7 pmW
"6 w 5 '4 |=yxvwtv K]U

u=wvax@ 24 w 23 '22 |=yxvwtv K]U QO |D} RvDQ=t |Q=DN=UR} Q V}=tv "8 pmW
"CNU w OQD C=a]k

Ov}=Qi 'OwW|t xO}O pmW u}= QO xm u=vJ "CU= OwyWt Q} w=YD u}= QO xv=OxR=Ov=
OwN xm CU= xOW Q=DN=UR} Q QO =yxv=O uOW CyHsy w R} Q Ea=@ |vRnvU
CyHsy w R} Q "CU= |vRnvU C=}rta R= TB K]U |DNU V}=Ri= Q@ |r}rO
QO |DNU Vy=m =} V}=Ri= p}rLD w 'xOWOQwv |=yxvwtv QO ,=YwYNt '=yxv=O uOW
"OvHvo|tv xar=]t u}= QO xm OvDUy |FL=@t |vRnvU Ov}=Qi QF= QO =yxvwtv K]U
u; R= |W=v |=tO w wQ}v xm |vRnvU CNU \}=QW QO |DL '8 pmW j@=]t
|=yxvwtv x@ \w@ Qt Q} w=YD u}= "OwW|t xOy=Wt |mOv= |Q=DN=UR} Q Q}}eD 'CUq=@

"|vRnvU Ov}=Qi R= |}=tv "6 pmW

Ov}=Qi u}L =tO |Q}oxR=Ov= �R
"CU= |QwQ[ R}v =tO |Q}oxR=Ov= K]U |Q@ R Q@ Q=DN=UR} Q Q}F-=D QDj}kO |UQQ@ |=Q@
R= Ov}=Qi u}L QO Q=mxa]k =@ Q=R@= |Q}oQO R= pY=L |=tO C@F w |Q}oxR=Ov= |=Q@
xOW xO=iDU= Infrared/Type K Thermometer �TES-1327K� x=oDUO
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&K]U |Q@ R Q@ =yu; QF= pt=aD w OQwv O=ODt= w |Q=Oxov
|i=Y x@ |@=}CUO Qw_vtx@ Ov}=Qi |OQmrta |=yQDt=Q=B |R=Uxv}y@ w |UQQ@ �

"QDy@ K]U

xOW xO}Wm |=yxv=O CyH =@ |R=wt |vRnvU CyH xm |Dr=L x@ C@Uv =Q
"OyO|t x�=Q= CU=

|xv=OxR=Ov= w Q=DN=UR} Q |}=U=vW =@ xm CiQo xH}Dv u=wD|t OW QmP xJv; R=
|=yxv=O |Ov@CyH u}vJty "Ci=}CUO |@ wr]t K]U |i=Y x@ u=wD|t?U=vt
u=O@ O}=@ |vRnvU u}L QO xm CU= |rt=a xOW OQwv |=yxvwtv QO xOW xO}Wm
|i=Y =@ |L]U x@ |@=}CUO xm CU= |QwQ[ R}v xDmv u}= x@ xHwD "CW=O xHwD
|R=i |xr=LDU= ?@U w OwWv s=tD Q=DN=UR} Q QO |U=U= C=Q}}eD Ct}k x@ p;xO}=

"OwWv |Q=PoQ}F-=D

=yCWwv=B
1. even-yielding
2. lateral crack
3. median crack
4. spheroidizing
5. Austempering
6. Martempering
7. tempering
8. up grinding
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