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Motion analysis of cam with laser quenching heat treatment

CAl Han-ming, ZHANG Yu-fang , LIU Zhong-bo
( College of Mechanical and Electrical Engineering, Qingdao University of Science & Technology, Qingdao 266061, China)

Abstract: In order to realize the laser quenching heat treatment of cams, according to three preconditions for getting
uniform hardened layer, combining with movement forms of laser processing machines, the mathematical models of relative
movement were established about laser beam and the cam surface in the laser quenching process. the theoretic analysis and
algorithm research were carried out for the laser head’ s movement, and the formulas of X, ,B three-axis motion were derived.

The result shows that the laser quenching heat treatment of the cam can be controlled feasibly, and it lays a theoretical foundation
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for the process of complex parts.

Key words: laser technique; cam quencling; motion control; laser quenching; track

5l

it

FEAUBAT L, i T R LA RE 8 S B BRI
BB E A B RIE S BE, I B B A m
BRI RS E RS E SR R E L
ALERLBVMESF ASIVLRTRR 728
REFRY o TR o G R S T A K LA R o
i, FABOL T KBRS 48 R AR 1L B — R A
SRR

BOLHE KRB R, @ FIR B, AT B K5
AR B, RIS RBEWEKTE, SENE
KCKIEEK BRI K LA, BOE K B R 3
51, B R (— B LR KR THRC ~ 3HRC) , TA#F
AT/ IR TR MNP A 5 5, 5 TR
A RN, MR K WA — S, R E R
e ARG R A EERBE SR, BA Bt LA
Gefd IR Rl BN UR R AR 48, RBEXT HE

YEZ A B AT(1960-), B, B, TERFR I 1 &
CAD/CAM H A,

E-mail . cadm60@ 163. com

Wik H 3 :2009- 12-24 e BHE iR H 111:2010-01-28

R SRR AE M AR I B9 AR AT N L, Tk 5 O A
B S ER TAF RO B . 1235 H BT 5T
W55 Z R

1 BsEmIPKRESER

MORE KRB E N T LS BB P, %
BER S D AR v, = 5 TS T R
0 BAEMTF XA

P
Qx5 (1)
BB T i R PO B B RS | TS B
SIEALIE T AR BSOS % SR R s R
SPRNER G, TS T 2SR s AT U it
BB HIR LI,

BLASESIER I 1, Y SR EROT i, SOk
€Y RKTEE, Z MRET VH, SN E Z 6 A
ELOFES, THEMAKS TES L, KBTS S
X G,X B Y, Z BmEEES FMEEN o, T
65 T AR G KT I BERE | B Ahd A — 0 T g v
B TR ), B 96k FT ARG B

S FZAILBR 1T S5 30 4 O M6 e A T R 2




34 HoW

O MO AR TLE B ST 813

optical head motor

) cantilever brgcket
optical axis(Y axis) |- N

/ L guidance optical
rotating station( @) head(Z axis)
rotating optical head(B axis)

chuck(V)

Fig. 1 The bhasic structure of machine tools
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Fig.2 The profile curve and the equidistance line of cam
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Fig.3 Schematic of mathematical model of the convex cam curve
HiB 3 FpULISCERXT £ B #4THRAR: B = £ D, -
£C, /Dy & PP, PP, B3RS, RA K/ 4D &
PP, 5 P,P, RAWPHIGA, KA PP, B EHH
B PPy BMIES , R PP, RS RS P, Py B
Tl WAL 2 F R 2 F, o502 X B IE 77 1] 1 i
EIEREE| PP, PPy AL, MR 3 AT 1S



814 %

X T R

2010 4 11

/D=/Fy-/F,/D=/D,,
LB=/sD-sC (3)
R, (AR R A N IR 3SR 8 LB = 2D - £ C,

B UCHERT, £ B BR £ C 14D A %, Btk s
fAELMETHNANEANNEEE L FEREN
AETLAER, LCHLDBRBEH, IBABELH
BRI E N,

2.3 MBREAMEAMERERE

AR IEROE 43 7 2 2 b 9 K B B B A 4 3R
BRBOLCBETE MR 50 R il 28 1 U 1) B BE F 9 R/
HEEEN . FEBOEHE SO R P A LB L BEE 1 E
ALibfE Ee & DR RKE R RE, AERNE
KBRS IR A S, FESELBEHK
FEMSE, IXAE SR UE T BOE 6 BEAR X Y 48 R 3 4
HEEE,

EHUN S EAHAR B P, P, , T R A A R BRI
BREBOCHELE p X BRI ELREE N Fy, B0k
R KT EEE R F, M HHEERN 0(t), £C
BHEREE MO BN R T NARE, AX 2
BB E— M BOEP N THE X S E ¢
=B EECER# T AN R (EEAE T8 £C # AX
I E AR

F=2L (4)

(3)

Fy = (6)

3 X,0,BHIEZHEZE

IEEEOEE K MBS E R AN X, 0, B $IIE 3%
W, Wit E X, 0, B 3 1~z s A pr bl 52 BLiE Bl ¥
iBZiizoe- 08
3.1 X

WA 3 froR, 828 P, P, Py =550y RMIBURE S
BLBE 3 QM ARTME, AR P, Py, Py 3 REVARGRE
AT LASRAR Mo, M, PIHF AR SR (E, Mo, M, RIEA N
RROLTE KR IR 2 BOCTHA N 48 3R 1 2 R
S M, KA M, i, R TAE X BhiEJ
SHEIEEES AX N AX = OM, - OM,, A FRJEUR O B R
My, M, HIBEES OM,, OM, 1RE5 53R 45" BTl AX {4
5K,

WOLRI MR B i R 1 AR, N TR
XBIEJT R SRR RS AX ST T ARAE UL B R
My, M, FTLAEHE R B i My, M, -, M, B HOE

R A, HEOHRA R E LN M, K
MBI M, 5w, PP, Py 3 G P,, P P, UM,
M, R M, M, b AR, R T X R I
BEhRIEE B AX . AX = OM, - OM, , i35 HE
AX=0M, -0OM, _, (7)

BotR G — SR, S T X RHE N 15 %3l
MEEE N AX, AX AR ARARE.
3.2 ol

o FE MR N THE X-0-Y VER NS
RS 0 FF e MR £ C MBS, B MR
TS ER 2N My AUEBTEF A 2] M, S8, TR
it £ C, R0 X §NEJ5 m I £ iER: 5 OM, , OM,
MZMAIHHN £C,, £C B 4 B, AR AT
A

(o (Ve
X

Fig.4 Schematic of calculation of / C
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Fig.5 Schematic of calculation of 2 D
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