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W3 FFGOKTRRE v i) R SE R B W RO 3T T VA 30CrNi2MoVA FEEREMBOLE KX M ¥ aE. RR
B: EMBREANBAENREMRNEHET, BARATEDBOCHEEAHOX QR REREEA
- REEAREAE, HPHEKRREESHRET 25%M 145%4E4: TURGEENROCHATHEX K3
BARAEE 600 nm A KRR GE AR EARBIHM: 7 600~1 500 nm RAREEEN, =FMMER
REGERANFHEAGRA—H, Z5MEBRENRELDR RERBAYE. 55 BOCHRELXKGE
BEHYHF K ORBET R BB AT, MO RERRRE L BAEAK,

KA: N BOCABZBEL: gOREN: BE, MuHR

B 20 42 70 S48, WEIBOLAEREL CE TR DB ZHRNA, T H AU M AR
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% wHERHE, BERE, WEMEURIUEFHEARESY. BTURER MR, E8EREL
REHERALTE, EERRTHABEAZEAREA RN, T RKBOLARZE AL KU
KREFREFRBERD .

BENKEABERARELRE, SRR RBAEAYR S # R4 TRA HARF
B. ERAREEBIARRSELNEEARENRA: RIBEANBH —HFE RS HARE D F 6
SH. 10 R, HXREAWAKHZREFFIERKRBE, HABHEMRH X THATARE HPN
BF%, 40 Randal. Choi LAR Song AL AN R KAE-BRRAESHEN. APIX65 BRMURRHKKE &M+
EHM A FYEREMAT THARY, OHMURA 1 Li %53t shBREA-P A LR G KBEE 407 DU R AR SRBEHEAT T
BRI, AT, R AR WOt) R AB AR IR PO A A ML S Sk BB Uk ARE. %
BrNEABOCRB U ER U EER S BEOEFNE, A XFRAPKEE T ROEERERBEFAR T HE
A 30CrNi2MoVA BB B EME M, MBBOLRE A RBEBNKAZEMEAREN.
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POt B KRG TR A 30CNi2MoVA 4, R EBERS AR E 2 H wt. %): 0.28C, 0.7Cr,
2.27Ni, 0.20 Mo, 021 V, H& X Fe. BB AMRMRTH: 40 mmx40 mmx15 mm. FHEBEIHERY
500 W ) YAG B B0t BB A T ESHIN T X 150 W, B K/ 0.5 mm 24, REEE 25 mmys,
AP MOL B K HFRIBE 0.5 mm ZE47 o BEJS SHE KANIRZE 200°C A8 2 MRFERHEIK, RERALIRHIE
PR IAR 20 mmx20 mmx15 mm /MR . BEEER A HROEATRTTE. XX, fH 2% mEREWNE
FIMER B KRB N WRA ST .

F Y 2 B BER FEI Serio 400 B 7 3 #4 sR BE W 82 1A IR A 1Y 30CINi2MoVA Bk BAK 1Y
HLHEME; FIA MTS Nano IndenterXP Z9K B8 & v 03E 42 R B B B B X BOL AR BEALIX . T X DA B
HEANAREREENEEMAEEE, KLRA Bekovich ZAESRIAE L, HIERHSHEN.

FE R BRBAEAREN 1.5 pum, EAMBEP RS AR 0.05/5 HNERR. HRIELROTESE, %
EREANAXHEAER 5 KER.
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B 1 BT A% 30CIN2MoVA BN HBLERBEMRAL N EHB A . B 1@F AFRHKX
B BOEHEEAK:; M TRARRNEREESARRLLN, AFPROBOHTELE ARARLH
BRBENH. SHMOXHRAAL, BUEREUXAREREOE 10), BRHEMNEN. SBOEHR
BUX MR RRAACEELU LN, BORUOREIR, Kh—SRETERIRRAET, BRLL
ERROMANANERE, SREARTHGRAEN, REFRARFTHANERESRES. A5 K
R R A RE KR RERRUCDAR, W 1(©FR. REEETRORUDEBZFTRAE: —LR Fe,C,
HESEKER: F—BREABUY MC, TER V. Cr FHBLY, HEBHR2HR.
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22 hFiERE

B2 BRTEMESERMEREA FMERERAME, K9 L1, L2 BBt EX O REEL
KR, Bl RnFHEANEMR. B3 E/x/L1L L2 MBI EMNARBH-EARESL. aEWTH: £&
FBRKEANEEN, ZAXSHRENRABFTHEARAR, X L1 trFRAERK, Bl IRRATHE
B/AD. B, BEEEANRESM, SELAERSFEEEATEMNRTZEBRER, XRPBOLHE
TEIL AR KB R MR R 7 .
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B2 SOtABEXAEGEE ERREUE B3 Ll. L2 ¥ B1 fir BRI AR EH- AR LR
B4 8 L1 L2 § Bl =AKEANKEE., BEEE-EAREMSE. aBq: EmEE4mH
BREANGEHARNEGT, BAEALEY L1 KNEEEEEAREEAREARE: L2 F1 Bl BHKX
BB EEAE XYY 600 nm AR TEE W BEE E A RBETUM, 7 600~1 500 nm EANRETEA, HER
EEMEEAREEFBOE -BEH, FRBAZHIMEEHREDERRNNEENRELER &
%, BUPRERNIBOXMEHAR . Fit, EYBCKRESITRKREAEE LR, EAREHXH
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HARHEN LG KREEERE K. MRS HRATARSRARRER, BOtHZRLX AR R
AUET LS R A e P iR AR, T ELE T ) P G K B P o AN S R A B B v 3 AR U B A R R N IR T
BRME. BMNEASEFEAEHEREAHTOX L] #HEBREEEANREREERFIASE, X5EE-EAR
BERWARE—3; L2 #1 B1 BAX SR AR ZE K4 600nm I BE Y6 B A BEE E AR E®mM, A
FWERBEREREAER; 7 600~1 500 nm EAFEEEMN, L1, L2 # Bl ZAKEMMREREREE
AREERBT . XRS4RA: EEMKREL, YOI RTEEANTERNER —HBEN, W
MEMRRZIAFEANEREKR, MEMKRELZMEEE /.
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B4 Ll. L2 Bl XARIMBIA, BMIEBR- R RE L

£ 1 REMSBOCRREELX MGOKENE R MM R

E Average /GPa H Average /GPa Modulus /GPa  Hardness /GPa
Location over defined range  over defined range from unloading from unloading
L1 233.759 6.7896 251.536 7.0332

L2 185.8684 43982 244938 6.596
B1 186.609 2.769 246.497 4.097

£ 1 B8 THOCAHZREL X MR AN EE MR A THE. NS IR KK EAEE
ERENAE LI R R LT, BAHEEAXNEENREEELEREFRNERESI 6, X5F
RO EMBEEMRASL R B WHELHEERLPOX L1 TR RAERNEANENERERE T —
FE. H5h BOLHEZEAPLRENEEELYER SHEMNMEERERAKR, TEXBREMHEEHEE
HiX 1 GPa bl b, R 1 W40 BOEHEEFLK L1 SR HE R H R AR M s R R
BT 25%k4; HEN, L1 2HEEEEERSHMRBHHASEBEZERK, BRARTHAOXEHM
BEEE, LEhANRABMEERE R B B R, L2 AR RSN T Bl LB EE,
WAAMEE L EENEERL 2GPa £ . HIRKEEZMEHRELFOX KIBRADLE R WM R4
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R. BEHTEELXEERLEEFRANBEENARGEH, TANNEENREERZ HEHELER
BEREHE 7. S. Suresh!'*'S8 VEARHUY T BRI R A BB R BALTR B DA R SURE ST E RO EE, 4R sl
BARE. A5405ESRELRAES. TRECHETEAX MSRNBEEAAEH R HEHERT
TEIRAMEREH RFNRBEATETESE. AAECHTEALEEIREEKIBEER S SHH
fr, HPEoL TR SRS EARGHEMRRLEFNXBEER. X2FABOLATELE A
MRS R ENRESENAREREE T ELSROAN N SRR ARED,
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Mechanical Properties of Laser-quenched Zones of 30CrNi2MoVA Steel
Li Huaixue, Chen Guangnan, Zhang Kun, Luo Gengxing

Abstract : The continuous stiffness measurement (CSM) of a nanoindenter was used to characterize the
nano/micro-mechanical properties of laser-quenched zones of quenched and tempered 30CtNi2MoVA steel. The results
show that under the identical loading and maximum penetration depth conditions, Young’s modulus and Hardness of
laser-transformation central zones almost remains constant with increasing of penetration depth during the whole loading
process and their averages are increased by about 25% and 145% that those of original- steel, respectively; Young’s
modulus and Hardness of original steel and laser-transformation transition zones are rising with increasing of penetration
depth in the about 600nm depth range; while Young’s modulus of the above three regions tends to the identical value in
the depth range of 600nm-~1500nm, which is accordance with the unloading Young’s modulus measured at the maximum
penetration depth. In addition, although the hardness distribution of laser-quenched regions is graded along the quenching
depth, their modulus almost is constant in the microscopic level.
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