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Effects of Pigments on Laser Marking Properties of Polypropylene Based Composites
Zuo Lizeng, Chen Yanan, Chen Guiji, Lu Xianbo, Zhao Pengwei
(Shanghai Kingfa Science & Techology Development Co., Ltd.; Shanghai Engineering Research Center of Functionalizing
Engineering Plastics, Shanghai 201714, China)

Abstract : In order to investigate the influence of pigments on laser marking properties of polypropylene (PP) based
composites, composite boards were prepared by utilizing PP as the matrix, mica, antioxygen agents as the adding ingredients,
phthalo blue, phthalocyanine green, titanium white and carbon black as the pigments via melting extrusion and injection molding.
Composite marking boards were prepared by laset marking, |AL| and A E value before and after laser marking were evaluated by
colorimeter. The effects of pigments including phthalo blue, phthalocyanine green, titanium white and carbon black on laser marking
properties of PP-based composites were-estimated. The results show that phthalo blue, phthalocyanine green and titanium white
have two sides on laser marking, i.e. a small amount of additive can decrease the effect of laser marking, while when the content is
increased, the effect can be weakened by increasing the difference between their own color and the sample. On the other hand, the
higher carbon black content, the weaker the marking effect.

Keywords : polypropylene ; laser marking ; pigment ; phthalo blue ; phthalocyanine green ; titanium white ; carbon black
PERIE SR LR IR AR

EWH (PP) S e BRI L, B A e s, WOCTTAR T 158 T

xﬁ\hﬂiﬁﬁbﬁnﬁ\fﬂ%ﬂﬁﬁU&E [ i S
MV GRS T PP A E S
b \ﬁFJEP %TE%T#i?iR‘i%nﬂiE?ﬁﬁﬁ,iﬁﬁ—?ﬁ:ﬁ%@
Eﬁ AN A AN R e kA I N2
EDEJ?FH‘{FHEIJEJ%? el X TR R IR G TS
2 LR PEINAT Wiz A5 R b i Tl e
GRS I R AR By AR A A S TR I8 ]
AR ARG R XS . BEE AT IR TAR Al 5

BARVER : Zarhy, WL, TR, EENF A RIS Z SRR

Y #s B HA: 2020-11-01

}\é@ [7—10]o

WOCTThR & — PR B bR IC Tk BRI
OGN = RE R S e AR 2 i, 3R 29 b
)z, il 1L RE T ERIZY U AR Y B AR Ak
ol 5 308 o ARSI KA B R AR
0, HAFTARE PR TR e | R i DA 34
BRI A TR O TR AR RICR T L3y
=28 ARG TRCTR G, IR ORISR A, L

E-mail: zuolizeng@kingfa.com.cn

S| AME: oS 1 WAL Wk, 45 . A RN G S ARG TAR I sEm [J]. TRESRHN T, 2021,49(1):70-74.

Zuo Lizeng, Chen Yanan, Chen Guiji, et al. Effects of pigments on laser marking properties of polypropylene based

composites[J]. Engineering Plastics Application,2021,49(1):70-74.


杨超


JESTIE AR (RN SRR A MORREO S THR I 2 71

Kbpic U8 Hor DI ERIEbRCE ARl
ORI, R T . H TR
RBOEPRIC R 5T 2 E P 7E O DI R %
FE MEHSBEOCRIPE BT R4 T A28, U R
OIXFEOCATRRRCR A2 U (B 7E PP A MR
S A FH sk A, A A Sl e TS g X
RO EPRIE RO A2 A 5T LD, B L AN
A

EH UL PP B A MR S AR R | 8 FH S IR
T A IR S e SR RIVBRR 1y A 00k TR TR T €5
T AT PR T A ) i WY T R R R A R
TRNEOCT TR R 5 .

1 SLIES
1.1 EZR4M#

PP : M2600R , M1200HS, [ A7 iil14k TR A
FRAT]

PP : Z30S, 58Ik A1 1k TR A BR A A 5

o BFRER . YBL-MMG75-3 NC, 42 K BHE Ay
AR

T R IR IR : LSl Ak TARR A

Ik & : BF1535, sl Ab 1 rh ) A FRA H

72 : HSES006, [ RTEAHE T A FRA Al

Pk 4% : 706K, RYIN T 5 284k T A3 FRZA 75

IR . Y016, s AT (R ED) A3 FRA T

BRFURY : RCL-69, URIN FERLIRER ML A3 A7 PR
Al
1.2 BBREKE

SUEAFES AL : SHI-30 B, B 5t 3 IV 2 SR 2
AR

HIHHL: B-920 AU WivT g K SHLA BRA A 5

HWOCITARHL: 22783806 Nd-YAG A, I 575
HWOCRHEA PR A A

MY : Utra scanXE %, 25 % Hunter Lab 23 #] o
1.3 XAEH &

Fie— 7 L PR & sk, s IR ALIR 5 150, 98
JETE 190 ~ 220 C A5 14T 38 2 BUBRAFT B Hh AILEY 1) 1
Kr, RUEHE 80 CHERTHHLT 2 h, 7F 200 °CTRLE 41
TR R SR A A, SRS R BOCT TR HLEEA T
JEATRR (P 1064 nm).

1.4 Mgeml

A A T ESH5%F Tt Nd-YAG B 4T hn
PLLE 84 2% T A ic B2 40 mm BB, #0OL
FI AR 2o 22 A AT PEAN, DR A #5 4 Utra

scanXE, PEM 05 H | A LI MOBHTHRTT S A9 B I8 2
AR L XHE ) B A E(ARHTRRET IS B 622254 )
FFIR
2 #ERE5IE
2.1 EHLRIT PP AT AR AR 897 0h

PP WG = BERRR DL H B /N S TS 0 31
fic [t M2600R : M1200HS : Z30S : YBL-MMG75—
3NC : IrERBENE =11.4 @ 17 = 41 : 30 : 0.6, ["A]A}1A
Fr o (0 AR Ay B A T TC €7, 3 2 T by o o R
SR R, W 1 17~ 37, B PP (Al
RIFEFOE RS 5 2RI Re e, 2R ) SR A0 (ks 25
Bl e ol T 2 i LB TR 2 B LY Uy, NI ZEREAR
A 2E 5, AR L 0 RO R 2
FIPRESCR AR AT

*1 PPESHHMEBMAR g/25 kg

RFEFS BF1535 “HSE5006 706K Y016 NEL
¥ 120 450 55 8.5 45
2* 100 400 40 7 60
3" 60 325 20 5 45
4" 80 325 20 5 45
5" 100 325 20 5 45
6" 60 400 20 5 45
7" 60 475 20 5 45
g8’ 60 325 40 5 45
9* 60 325 60 5 45
10* 60 325 20 5 60
11" 60 325 20 5 75

Bl 1 1~ 3 RO TR BOR IE R, /T LA
L AR TR B 6 22 5500, 3" BEARBOGHT A &L B i
W, SRR e tE . J34h, I FTARETR Y | A L] Al
AE AL T 17~ 3" FEBUBOGHTAR L2245 508, L3R 2.

(a) (b)

(c)
a—1";b—2" ; c—3"
Bl 1 PP LG A EFENEF AR R


杨超


72 TRESEARER H

2021 4F, 505 49 3% 45 11

i 2 AT, 17~ 3 BRI |AL| A AE SR WK,
W RE BB TR IS B9 0 R € 25 S5 E B
FRICT L4 A ., 5 5 I S —

*2 PP EEWMBIEELITIRMR

A |AL] AE
1 9.68 10.93
2* 12.15 13.66
3" 18.75 20.25

2.2 BREF BT RG

ST 3" BEM B T H B IR RE AR bR D 25 S T
R, 2 DA 3" RERR R LR, PR 1 TC EL
FHTFIR5E Rk & X O TR 52
M, (B AL AR LR 1 4T~ 117, o 3750 30
6'~7".,3" 5 8~9".3 510"~ 11" /3 | % 5 T Bk
5 BF1535 ., 5 M HSES006 . Bk 5 4% 706K F1Ek (4 85
RCL—69 & X HOCFTFRECR 5 m . [& 2 AN [H]
R B R AR O TAR IR A ThR S (22 45 R0
MFER 3. WTLVE BT #E BF1535 % & 60 g
/25 kg J2E 2 80 g/ 25 kg (3",4%), |AL| 1 18.75
K%K 15.64, AE H 20.25 &4 17.00, FER bR IE AR
TSGR A . IR X RO A RS
YEFH , RERHAS RE 12 7] R 2 FEAR 153, PRl M TAR R
55, UECH AP E E 100 g/ 25 kg i,
AL FI AEFEA S 80 g/ 25 kg & mFEMKIFRIC
ROR—F, BRE AR E P 500°C, FERZ8
JeRE il G B R IR A R ok, R . IR
Wi — DA, WO ThR el AERER R
M2, T RRANER T 1 e I S5 VE L AT eI
ERATAR X BIE B K22 . im0, Bk i %
X PP AEAROEAR IC RO A S AR, BE T DL
B IS AR ICACR , O] DUTE R & AR TRl
2.3 RZMEAITHRBRG A

2 H 3" 5 6", 7" BT EL AT LLE Y B
s BB HSES006 & 34 i, |AL| H 18.75 & i B ik
F11.55, L FRIK % 8.84 ; AE 11 20.25 (&K &=
12.8, JE— 2 FRAR 2 9.97, V5 I FE A S R#AR . BFoT 36
B, o P2 R AR SO G R) , T IR 400 ~ 700 nm
G XA A e UL R, e A R /D
(3%, BOGIY R E RE S AR I b ) A RLR A 3, TR
JERERR PR IC TR BE B K, 31 AL B TR s o AR
TR PO A B I 43Rk 2 TG e SRR AT, T
388 45 B RE R THT Y PP 344, 6 1 TG 75 AR G i 1) TR
Ik, 8T HPRICIREEAE  ARiCROR 2

() (h)
a—4";b—5";c—6" ;d—7" ;e—8" ; £—9" ; g—10" ; h—11"
2 AIFEEBEEREIROCT TR IR
R®3 FREHHFRECEITRNR

FTHRET TheJe B2

L a b L a b |[AL|  AE
3" 2655 024 -0.76 4530 295 639 1875 2025
4" 2652 021 071 4216 -3.83 488 1564 17.00
5" 2635 022 -0.86 41.97 586 322 1562 17.10
6" 2634 —021 -0.66 37.89 -2.69 426 11.55 12.80
7" 2632 -0.18 -0.64 3516 -18% 3.65 8.84 997
8" 2665 03 086 4099 460 4.68 1435 1597
9" 2657 033 -0.86 4029 -524 438 1372 15.49
10" 2674 031 098 4094 —4.15 473 1419 15.78
11" 2696 032 -1.14 41.09 -420 4.60 1412 1573

2.4 BRHEGMEOEITARZLR G R

Hi 2 i 37 55 87,9 REARXT L AT LA, Bk
LATHOCA TR R SIS i — 5, SEaiifm
MYEAThR G D8, SARITIR X B 281 K, gE )
WA R i DS A TARBCRTC ] B3G5



杨超


JESTIE AR (RN SRR A MORREO S THR I 2 73

ZIG VA T BT #E AR T 28 5T 780 ~ 900 nm Ay
WA AR B RS VE R U, T SO s oG RE i
FEARHOCFT PR . R, BRYT i RN 4 2 B %)
FOCARMCRCRA WE AR, Arid 5 6ok Y 2 2 5 00
Re T RSO B SE R S i O G ThR (.22 | A L)
AE,
2.5 AREBAEAITRLRG T

I 2 H 3" 5107, 11 BE AR R HE AT LA
R R S R 45 g/ 25 kg R & 60 g/ 25 kg,
| AL AT A E YU R AR, FRic ORI DFERI,
SR PR T B AR BRI PR RE 1, X R E A RIE L
T, S EE /OB B ORC, FTARRCR IS . Bk
R & e — N E 75 g/ 25 kg, |AL Fl AE
I AR, Wi, kxR Z R 5
WOt he U Bk A & A AR SR TARRUER
FEARTCH M
2.6 ATARBEM = RITTHH

P 3 o 3%~ 117 BRI TAR S BRI R OC IR A
ATLAE ), RITAR XA — O C S s 2B 6, F T4
Jo XIS B €5, R SRR A R W o R 3 AR
TR s, 5| AL A AEAN ek —3. H
R FTBR XI5 AR F T AR K A AR AR A2 1 37
MRS A IS , X R T o A A 5 A fk
XIFTRRECR IS5 VEH
3 i

i 3 X PP AEAR I T AR 5 B I R AR Ak 4 X (E
(AL LA B A BHTRR TG 22284k (AE) 715,
WFFE T AN Ry RS RN (s & X PP FEARIROEHT
PRASENE . SCERAR T LA 458

(1) Bk T i FEK T S RO T A5 I8 b R A
THEVER , s & L S ARG TAR SR (R
— R E S RS O P E I S TR S ks
FEREA 1T ) 5 AR AE AR XSO CFTRR R 52
M AR

(2) e RB oW BRI T TARRICR, , & bk
5 PRI R 2%

(3) IR R R U B i SO AR R [
RBOCHTIRRBCR S S A 2 —E BT R
FRER UM & RO ThR o & i R

2 % X i
[1] Wang X, Yuan H, Pan Y, et al. Creep behavior and mechanical

properties of isotactic polypropylene composites via twice melt

injection molding[J]. Advanced Industrial and Engineering Polymer

(
a—3";b—4" ;c—5" ;d—6" ;e—7 ; £—8" ;g—9" ; h—10" ; i—11"
B3 RREOBFEREOCIT R Ot A

Research,2019,2(3):102-109.

[2] Haque M M, Goda K, Ito H, et al. Melt-viscosity and mechanical
behaviour of polypropylene (PP)/wood flour composites:Effect of
pulverization of wood flour with and without water[J]. Advanced
Industrial and Engineering Polymer Research,2019,2(1):42-50.

[3] ZREEs, 2k, BB, 4 L BOLITARS AN B G s BN JE 4T
FRACR A2 [J]. TREMELR H L 2019(6):76-80.

Liang Huiqiang, Li Hao, Zhong Yiwen, et al. Impacts of laser
marking parameters on black halogen-free flame-retardant nylon

marking effects[J]. Engineering Plastics Applications,2019(6):76—
80.


杨超


74

TSR

2021 4F, 55 49 4 26 1 1)

(4]

(3]

(7]

(8]

[9]

[10]

(1]

KA  WREE Bl 45 L RN EL A NEO G TRV REVEAN BT T i 1
ST (9], 38R0, 2012,40(8):99-102.
Li Yonghua, Chen Rui, Yang Bo, et al. New method of evaluating
infrared laser marking properties of PP[J]. China Plastics Industry,
2012,40(8):99-102.
ZEhsk, BRBE, 25K A L — RO R T R SR P S B
TR :CN201210036391.3[P].2012-07-18.
Li Sheng, Chen Rui, Li Yonghua, et al. Polypropylene composition
supporting laser marking and preparation method and application:
CN201210036391.3[P].2012-07-18.
TR, AR, EAE, 55 AR AT ROGTT bR sl s
SRRV LA Y B 47572 :CN201710488854.2[P].2017-06-
23.
Yu Haiou, Yan Xingheng, Wang Canyao, et al. Laser carving
masterbatch, high-flowability high bright black polypropylene
composition capable of being applied to laser marking and
preparation method:CN201710488854.2[P].2017-06-23.
TR BB . OCTROES TR JE U AR IDEST [7]. A 3k
IR, 2014(5):33-34.
Zhang Yuhua, Lu Yin. Research on the principle of laser marking
and development[J]. Automation & Instrumentation,2014(5):33—
34.
BRATAR  BREE, BAY, 55 . BA 6 PBT MOEHEOUAT b & B AL Wt 5¢
[3]. W E¥EL, 2018,32(6):104-111%
Yin Nianwei, Chen Rui, Yu Quan, et al. Study on laser marking
foaming model for black PBT materials[J]. China Plastics,2018,
32(6):104-111.
BEAER, p9 L, BRBE, 45 . R PBT AORHBOLT T iR 1 20058 e
BRI HE ST [J]. ¥R Tk, 2018, 46(3):128-134.
Yin Nianwei, Lu Libo, Chen Rui, et al. Study on laser marking
process of black PBT material and establishment[J]. China Plastics
Industry, 2018,46(3):128—134.
Mt B R, 45 L SR AR 6 WULRIC T2
Ber et [J]. TREEDELNHT, 2018, 46(2):53-59.
Ye Shibing, Zhang Chao, Tan Lin, et al. Technology and formula
design of laser marking of black glass-fiber-reinforced PA6[J].
Engineering Plastics Application,2018,46(2):53-59.
WRER , 2K A8, XU AT HE, 55 . — RO PR IC Y BT 1 0 R U
UL B4 i 5 R :CN201210057816.9[P1.2012-07-25.

Chen Rui, Li Yonghua, Liu Qixiang, et al. Laser-marked glass-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

fiber reinforced polypropylene composite as well as preparation
method and application:CN201210057816.9[P].2012-07-25.

Ft4x 45, 72 T — B 2ORE BOL AT AR S BE BB ON
200910065221.6[P].2010-12-29.

Du Jinkui, Zuo Haiqing. Master batch with function of plastic
laser marking:CN200910065221.6[P].2010-12-29.

A, T3, EMAE, S — B T bR IR A R R S
FITIEMR :CN201410837554.7[P].2015-03-25.

Li Bin, Wang Liang, Guan Huanxiang, et al. Laser etching
master batch for light color identification, preparation method and
application: CN201410837554.7[P].2015-03-25.

B0, 5 OSCHTL, 2 A L OEARIC SRMIF YU (0], b R
#H,2011,25(9):11-15.

Feng Chi, Wu Wenjing, Li Siyuan, et al. Research progress in
laser marking on plastics[J]. China Plastics,2011,25(9):11-15.
SR, TRIZE, T/ AF L ATEOE AR Y S AR 2L SR
751 :CN200710064645.1[P].2008-09-24.

Zhang Wei, Zhang Shijun, Wang Xiaolan, et al. Polypropelene
composition capable of making with laser and preparation method:
CN200710064645.1[P].2008-09-24.

FB L INARHE, R IE, B TR LR DGR B RR BRI T AR
ROFEIR [J]. ¥R Tk, 2013(10):108-111.

Cen Yin, Sun Donghai, Ye Nanbiao, et al. Impacts of laser
marking process on high gloss polycarbonate[J]. China Plastics
Industry,2013(10):108-111.

WREL, =0, i, 5 . 22400 4 R AR S & AP RHL AN
TCATARYERERTRZNA [J]. TAREHDRLIT, 2014(8):56-58.

Chen Rui, Yuan Qiang, Yang Bo, et al. Effect of technological
parameter on infrared laser marking property of polypropylene
composite for automobile[J]. Engineering Plastics Application,
2014(8):56-58.

PRSP TR, TS . IR SRR AR R S P RE 5
M (7). H A SR}, 2008, 35(11):78-79.

Shi Zhiyang, Zhu Qiuping, Wang Ling. Influence of color pastes
on heat reflection of heat reflection and insulation coatings[J]. New
Building Materials,2008,35(11):78-79.

W, BT, XI5, % . PET EENRTRER 708 (OO EHT D
URIZ A S TERE [9]. SRR B2k, 2016,33(2):5-9.

Peng Lisi, Luo Yanqiang, Liu Lirong, et al. Preparation and
properties of color laser printing coatings based on acrylic resin on

PET[J]. China Synthetic Resin and Plastics,2016,33(2):5-9.


杨超




