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Research of optical properties of nylon 66 in las= transmission welding

LIU Wei, MENG Dongdong, FAN Cailian, LI Pin, CAl Yo, WU Yanwer, LIU Huixia
(School of Mechanical Engineering, Jiangsu Un‘vers.y Znenjiang 212013, China)

Abstract: In order to reveal the interaction mechanism betw-e’. lese: and polymer, the beam profile of diode laser was
analyzed by knife-edge method through using nylon 66 ( PA6C) 2, 1search object. The optical properties of PA66, glass fiber
reinforced nylon 66 ( PA66GF30) (mass fraction of 0.3 ) \-ere ucasured by ultraviolet-visible-near-infrared spectrophotometer.
The effects of thickness and glass fiber on transmittance , refloc ance and absorbance were analyzed. The effects of thickness and
glass fiber on light scattering of PA66 were studied by tuc <ombination of line scanning method and mathematical model. The
laser power flux distribution at the weld interface after passing through PA66, PA66GF30 was determined. The experimental
results indicate that the transmittance of PA66 decr:ases with thickness. The reflectance and absorbance increases with thickness
and light scattering increases with thickness. When glass fiber is added, transmittance decreases heavily, the reflectance
increases slightly and the absorbanc: .nd iioht scattering increase significantly. This study is helpful for determining the light

scattering parameters of different thi kne.s of thermoplastic plastics and has the more widely application of numerical simulation in
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laser transmission welding.
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Fig. 1 Schematic of knife-edge method
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Table 1  Process parameters of line scanning experiments

power laser scan line energy

the upper the lower range/ speed/ range/
polymer polymer W (mm - 5! )(J - mm_l)
2mm PA66 2.5mm PA66 12 ~43 25 0.48~1.72
('mass fraction of
2.5mm PA66 17 ~53 25 0.68 ~2.12
carbon black
2mm PA66GF30 28 ~60 10 2.8~6

of 0.002)
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Table 2 Trarsmu ance

polymer thic! nes: /mu: transmittance/ %
PA66 X 727 = 82.12
PA66 2.5 71.70
PA66GF30 2 35.46
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Table 3  Reflectance

polymer thickness/mm reflectance/ %
PA66 2 7.33
PA66 2.5 16.22
PA66GF30 2 20.25
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Table 4  Absorptance
polymer thickness/mm absorptance/ %
PA66 2 10.55
PA66 2.5 12.08
PA66GF30 2 44.29
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Fig.4 Half of melt-width with the changing of laser power-PA66
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Fig.5 Half of melt-width with the changing of laser power-PA66GF30
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Fig. 6 Weld line transverse energy density distribution at the weld interrace
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Table 5 Scattering parameters

R
2mm PA66 0.93 0.65 1.6578 0.99
2.5mm PA66 1.098 0.72 1.8248 0.998
2mm PA66GF30 1.26 0.91 2.23 0.9977

FURIA B 48K T PA66 (¥ 6 U R4, U, D?
FRUA R
2.4 #tziE PA66 1 PA66GF30 S HIE R 4T
ET AT FOLBU T, (4) X425
FEsR i, T (4) S B0 AR S S PA66,
PA66GF30 J& £ AR 4 F 1 Ak 1 5 — fb 3y 5l 4 73 A
v (y)  WHREOC R — LS Rl A W(y) 55
i 3 EJEM R BRI R A T () BYXE
FCIE 23 el 7 (B 8 FHE 9 Ff o

T 10 L " ll
£ beam-profi experimenta
g 0.8 f IC}‘:I asct { \\ points
5 froprknife fr(?m line
;o 0.6 dgg uwﬂm‘d'--;&a\xseannmg method-
]
s 0.4 scatier¢d bean AR
5 0 'Um'geiéf'; """""" \

2 }——the-h -4 Y
é for:2min P, ﬁﬁ/ \f \

0.0 ] N
=5 -3 -1 1 3 5

melting width/mm

Fig.7 Normalized power flux distribution along y-direction after th» laser
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