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Experimental research on laser drilling on Nd-Fe- B material
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Abstract: The Nd-Fe B is a wide employed permanent magnet material. As a example, it is used in
watch step motor and the laser drilling is utilized. T his paper discuss the effects of laser parameters on the
temperature distribution and microstructure of the material surface.

Key words: Nd-Fe- B magnet pulse laser laser drilling rapid fused zone heat affected zone

NdFe B )
SmCos , , ,
, NdFe B
NdFeB NdFeB
Nd Fe-B
NdisFer7Bs B.= 1. 10T, sH c= 720k A/ m, \H c= 1360kA/m,
( BH) max= 220kJ/ m?, W= 1.1, Oc= 310°C, B, AB/B,*
AT= -0.12%/K, d= 7.4g/cm3 11.50mm % 0. 70mm
Nd* I YAG 1. 06Hm,
20H z, 0. 5ms, 10J, 15mrad, s

TEM oo 0. I5mm



216 1997 8

, 10 s 1: 1, 1r/s
0.1s
STEREOSCAN-250MK?3

BRI T Moty iR B A
I/ , ro,
I = Ioexp(- r*/d?) (1)
d I Io/e  NdFeB R,
) H )
H=1I(1-R)= Io(1- Rjexp(- r/d’)= Hoexp(- r/d") (2)
,Ho r=0 , t,

2] 2 2, 12
r : B Hod . 2, 9 . r</d
T(r,t)= Akh - r/d} - Ei{- 14 40t/d2}] (3)

,k R a ,h 9Ei D
Ei(- x) = Jim(eu/u)du
r=0 T(0,t)= [Hod*/ (4kh)]In(1+ 4ai/d?) (4)
(3) . . 4a/d*<0.25

4at/d” , , ;
JAa/d? , ,

2. HORARRR B s R @ AT E 2 e

. - e oy Aam " a7 v
T, T T - H S T
la 1b NeFeB i "lil ..:ET:“:"_.".,.. ST T R

I"Hﬁ:i PP R T kTl ET,ETER L M_'.I_e'\u: "-u“"d"'f":‘sl#
A A R A
el eURAL DT

[ rn e e e L T L

2 2

5

Fig. 1  SEM micrograph of driled NdFe-B surface( a)

and section(b)

150Hm
, ( 2000 C),

:
et o ! iy
JynEstal ..,"’L";“..J’..“Ié;’iﬁiiﬁnﬁuﬁ e

A ATLLAT AL AT LT Y T 1T , ,
B H e T wam s L INTALEY RS 2o st nas
ey ¥ mz DT TTITNe L ET mmihFiTan

it Rt e Lo m

T [
1 1 ' '

Fig.2 SEM micrograph of ’ 10Hm
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Measurements of temperature distribution in a counterflow
diffusion flame by USED CARS

Zhao Jianrong, Li Chunjin, Yang Shirun
(Institute of Mechanics, Academia Sinica, Beijing, 100080)

Abstract: This paper reports t hat temperature distribution profiles in forw ard stagnation and w ake
region of CH4/ AIR counterflow diffusion flame have been measured by USED CARS. The pyrolysis zone

of CHy is observed at the side with rich CHy4 in the stagnation region. The flame temperature in wake

region is higher than that in stagnation region. T his means there are intermediat e products that did not

region, too.

burned completely in the stagnation refion. It is proved by emission spectra of C; and CH4 in wake
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