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8O AT AR AL R B ARG T 32 & R AR R 2k T B R 66 (PAG6) 5 MCA LMk PAG A4+ 47380k
TR, 1B TAEFE R P B R AT AR R, i@ i T BRI F B, PR T AR T AR A e RE R R KA
IR F st AR A AHERATARSOR G B, AR B AT A AR AT AR T AL SR AW, KR 2 Tk PAG6 A1 AT
R RREA 16 AEAR 1~25 kHz,F ¥4 0.001~0.0175 mm 5& B A T vA3T47 B 3% & 69 2% ; MCA TR PAG
AR RIBE S 16 AJRFEH 1~3 kHz, F K% 0.006 ~0.024 mm FEE P 7T A 47T47 i E a9 R .
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Impacts of Laser Marking Parameters on Black Halogen-free Flame-retardant Nylon Marking Effects
Liang Huigiang®, Li Hao', Zhong Yiwen', Zhou Min", Zhang Xianjun®, Jin Xuefeng?
(1. Guangdong Kingfa Sci. & Tech. Co., Ltd., Qingyuan 511545, China ; 2. Kingfa Sci..& Tech.Co., Ltd., Guangzhou 510663, China)
Abstract : Through laser marking of black hypophosphite flame-retardant nylon 66 (PA66) and melamine cyanurate (MCA)
flame-retardant PA6 materials by laser marking machine under different parameter design..the effects of different laser marking
parameters such as different current intensity, step-size or frequency on the-laser marking effect were studied. The best laser mark-
ing parameters of the corresponding materials were selected according to the laser marking effects which judged by laser making
matrix through quantifiable evaluation'method. The results show that the hypophosphite flame-retardant PA66 can get satisfactory
laser marking effect at a current.intensity of 16 A, a frequency of 1-2.5 kHz and a step size of 0.001-0.0175 mm. MCA flame-
retardant PA6 can get satisfactory laser marking effect at a current intensity of 16 A, a frequency of 1-3 kHz and a step size of

0.006-0.024 mm.

Keywords : laser marking ; flame-retardant nylon ; current intensity ; step-size ; frequency
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AH X T I PR A IR 5 2k (CT) R0 B 410 ) 24 1k fik
B0 ez B T AR R AR T, FEX
LAl SR FH TG 1 BHAR PA il 3 1) R o3 F 2=
AT A5 A A DG S B sl R 8 b, BRI, X I i BHL
R PA SRR bR IE R 2 i A e AR P R T
Feo DRI, BEE T 1 BEAR PA B4 RHAY I FH & 8, %o
HATHOCH TR S AT IE RSB

H AT, WOCHTAR B AT 3™ i AR TR AC L
R IZ N N T AR B O TRR AR
B T AR RO A OB TAR B, BB A1 R0k
b TS HbAEw E2 . A MO T 20
GEFE A XTRXZE R T R (PBT)™ NG -
T M - R IR (ABS)M FER A (PP)™ 4
PERL, X PA MEHOBOEH AR T 25880, i1
Te s WU 7 A ThR T 2 xHEBER PAG AR THRRL
TS 58 F2 00, 3 0 F T R R ok
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1.1 EZRMH

WAL FH A PAG6, MCA FHIL PAG . A7, [
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1.3 XAHE

SeBE A RHE 120 °C A1 T T 4 h, Z J51ETE
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M HOCT TARCRATIE R %, IO TAR LI FERE |
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PAG6 I A5 ZI A TAEME MR 22, JLF B A TR
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14 0.31 I G 2 2=
16 3.24 I I Bt Edas
17 3.02 H B — i —

1 JR A 0.5 ~ 2.5 kHz, 244 0,002 ~0.010 mm,

M LRI LUE a3 R 0.5 ~ 2.5 kHz FilXb
K4 0.002 ~ 0.010 mm &4, HHFiHRE N 14 A
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IR EE AN BE KA, 75 ) 2 R S AN 2255 AN R
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(b)
TR PREC %, A LT -
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3 RIFWRRILK T BRI PAG6 1
WOCATAR TAERIE (RS R 16 A)

i & 3a 7] LA A& ), 2P K 4 0.004 mm ., 45
Rk 10 ~ 30 KHz B, FThR R & A KK AR s 1
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0.0025 mm B, §7 45 #9240 8 4f. i Kl 3c Al LA
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M 0.01 mm B HnE] 0.02 mm, 7] LLE Y, 200k
2.5 kHz . 25K 4 0.0125 ~ 0.0175 mm I} 3 A 4 4f
FIEOCFTARECR . i Bk AT, R 16 A
i, 42 A 1~ 2.5 kHz 4K 4 0.001 ~ 0.0175 mm
BF, AT AT Bt Wl B AR . AUIEL 3 1 = A TAEH
FEnT LA R A KR B AHBC A Y, A2 348
W BTG TARROR: , e PRIE A — 2 TR (A A AT
T, 5 R R R DA R A e A B A SR .

MHL RN 16 A B ZEARFEISRFAE KT,
MCA BHH#A PA6 IBOCATHR TARM AN 4 PR

H Il 4a AT DA Y, S 05 S = AE 1~ 20 kHz
BF, 6 45 K L 0.06 mm 14 i %] 0.18 mm, 4T br &k
TR B 2 KD K AR 0.06 ~ 0.18 mm, KT
R L kHz B hNE] 20 kHz 1], FT k5 i % 50 2 78 4
JE A 2% TESI % R 5 kHz B FT AR AR k. A

TARFEE AR AR A, I b 1 Hz ARRTEBR 1 kHz,
NAE BT SE BRI R - a—1,5,15,20 KHz ;
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TAERE R AR A0, 1 mm AR SZER 0.006 mm,
MBS BR AR AKYR Ol : a—0.06,0.09,0.12,0.18 mm ;
b—0.006,0.03,0.06,0.12 mm ; c—0.024,0.018,0.012,0.006 mm
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0.03 mm i Bl N I 3T 4R 0 RSCR B o il &] 4c R LA
A, g — PR DK AR I FE 0.006 ~ 0.024 mm, 24
B2 kHz BN 25, kHz B, FThR 3R AR 5 b
HAE 2 ~ 3 kHz AR NFTARSOR 47, 1 5 B i
(Rt MCABHIA PA6 TLRECHM 50K i 240
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3 i
(1) X T U W R EE BH K PAG6, 24 FL UL 9 S
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0.0175 mm ] LLFTAR H il = ISR o
(2) XFF MCA BHEL PAG, 24 Hi s &k 16 A
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