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Influential Factors of Scraping Performance of Water-based Ink Used in Instant Ticket

WANG Dan-dan, MENG Jie

(Tianjin Vocational Institute, Tianjin 300410, China)

ABSTRACT: The work aims to prepare the flexible water-based ink specially for instant ticket with excellent performance,
and study the factors influencing scraping performance of the ink. The type of resin, and the types and ratios of wetting
agent and emulsion in the ink formula were changed respectively to prepare the ink, and the scraping performance of the
ink on the isolating oil was tested. The influencing factors of scraping performance of water-based ink for instant ticket
were explored. Joncryl 678 was selected as the grinding resin, and the scraping performance of the ink was better. When
the wetting agent was TEGO wet245 and its mass fraction was 4%, it could ensure better comprehensive scraping
performance under the premise of normal inking. When Neocryl A-1120 was selected and its mass fraction was 50%, the
scraping layer could be effectively scraped, and the ticket sample could be scraped normally after aging. Based on
comprehensive consideration of the interaction of various factors, when the mass fraction of wetting agent 245 was 4% and
the mass fraction of emulsion A-1120 was 50%, the comprehensive scraping performance of ink was the best. The grinding

resin in the ink formula has certain influence on the scraping performance of the ink. The type and content of wetting agent
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have great influence on the scraping performance of scraping ink. Among them, the wetting agent also affects the ink

application on the UV varnish backing sample sheet. Due to the particularity of instant ticket, it is necessary to

comprehensively consider the covering property and scraping performance, and finally reasonably select and add the

wetting agent. Emulsion plays a decisive role in the scraping performance of ink layer in ink formula. The interaction

between the types of wetting agent and emulsion, between the contents of wetting agent and emulsion has a great influence

on scraping performance of the ink. For the evaluation of the influencing factors of scraping performance, the interaction

between components should be considered.
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Tab.1 Evaluation method of scraping performance of ticket sample
BT 1 h A2 h 755 1l 17 1224 h
/g 2 /g P2 FFff/g P4 FFf/g YL
75 5 125 5 150 5 400 5
100 4 150 4 175 4 450 4
125 3 175 3 200 3 500 3
150 2 200 2 250 2 550 2
>150 1 >200 1 >250 1 > 550 1
3 5 3
2 2.2
2.1 [11—12]
3%
2501 (3] 3
Joncryl 624
260
TEGO wet 245
[6—71 TEGO wet 260
(8] TEGO wet245 TEGO wet245
3 T 80 °C 4
[10] 4
(1]
[10,12—13]
Joncryl 678
2
Tab.2 Scraping performance of inks prepared with different grinding resin
Kl Hi T JN#T h JI#A2 h 1+ i 5§ 24 h
" BUFMe S RUFMg WS BRI WS EURME R
678 75 5 125 5 150 5 400 5
96 75 5 150 4 200 3 500 3
61 75 5 150 4 200 3 500 3
3
Tab.3 Influence of various wetting agents on the scraping performance of ink
Y BiJF Jn#41 h J#A2 h 5 i 1824 h
A4 S S S >
i BRI WS Rl WS EUFE % T W
245 75 5 125 5 150 5 400 5
260 75 5 125 5 175 4 450 4

270 75 5 150 4 200 3 500 3
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Tab.4 Influence of the addition amount of wetting agents on the scraping performance of ink
N B m#1 h A2 h 45 i 9 .24 h
W /% . i : ‘
il T {E/g W il T {E/g W il T {E/g W il T {E/g R
2 75 5 125 5 150 5 400 5
3 75 5 125 5 150 5 400 5
4 75 5 125 5 150 5 450 4
5 75 5 125 5 175 4 500 3
6 75 5 150 4 200 3 500 3
4% 5% 6%
2% 3% 4%
TEGO wet245 4%
uv
2.3
2] [10]
[9]
5 (14] Joncryl 678
5 2501
40%
5 6
Tab.5 Inking performance of inks added with a different
amount of wetting agents
BN/ % Rk WS- YN
FEARN I A&
2 iZ'KTJi (1] Neocryl A-
3 1 % 1120
4 1.45 CINONE. -
5 1.53 1EH
6 1.61 By 7
6
Tab.6 Influence of varieties of emulsion on the scraping performance of ink
oLk R ¥ Jn#AT h A2 h ey il 5 924 h
FLY s s s s
CIBARIETES 7 EIBARIENES T T {E/g R CIBARIENES Wk
624 100 4 175 3 250 2 > 500
1120 75 5 125 5 150 5 450
96 75 5 175 3 200 3 550
7
Tab.7 Influence of the addition amount of emulsion on the scraping performance of ink
. B FF Jn#k1 h Jn#k2 h o = .24 h
JRCHE 35U % - - - -
CIBARIENE T HIT /g W EIBARIENES W EIBARIENE WK
30 75 5 125 5 150 5 400 5
40 75 5 125 5 150 5 450 4
50 75 5 125 5 150 5 450 4
55 75 5 150 4 175 4 500 3
60 100 4 175 3 200 3 550 2
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4 [17]
50% 4 2 (7]
30% 8
40% 50%
AxB AxC BxC BxD CxD
2.4 lh 2h 24 h
[15—16]
4
=0.1x +0.25x% 1h
+0.25x% 2h +0.4x 24 h
9
4 10
8 -
Tab.8 Orthogonal experimental factor-level
SES — A — = = LC . °
ERTT RS 89 79) J5 4k 70 £/ % FLI TR FLW 5T i 53 50 %
1 245 4 A-1120 40
2 260 5 96 50
9
Tab.9 Experiment scheme and calculation results
g A B AxB C AxC BxC D BxD CxD g il i 924 h
I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  ®IFFH
1 1(245) 1(4%) 1 1(A-1120) 1 1 1(40%) 1 1 4.6
2 1 1 1 1 1 1 2(50%) 2 2 4.6
3 1 1 1 2(96) 2 2 1 1 2 2.8
4 1 1 1 2 2 2 2 2 1 2.8
5 1 2(5%) 2 1 1 2 1 2 1 3.95
6 1 2 2 1 1 2 2 1 2 3.7
7 1 2 2 2 2 1 1 2 2 2.8
8 1 2 2 2 2 1 2 1 1 2.4
9 2(260) 1 2 1 2 1 1 1 1 4.35
10 2 1 2 1 2 1 2 2 2 4.1
11 2 1 2 2 1 2 1 1 2 3.7
12 2 1 2 2 1 2 2 2 1 3.7
13 2 2 1 1 2 2 1 2 1 3.95
14 2 2 1 1 2 2 2 1 2 3.55
15 2 2 1 2 1 1 1 2 2 3.2
16 2 2 1 2 1 1 2 1 1 2.4
Ki 27.65 30.65 27.9 32.8 29.85 28.45 29.35 27.5 28.15
K2 28.95 2595 28.7 23.8 26.75 28.15 27.25 29.1 28.45
k1 3.46 3.83 3.49 4.10 3.73  3.56 3.67 3.44 3.52
ka 3.62 3.24 3.59 2.98 334 3.52 3.41 3.64 3.56
R 0.16 0.59 0.10 1.13 0.39 0.04 0.26 0.20 0.04
KR ER C B AxC D BxD A AxB  BxC CxD
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Tab.10 Results of single scraping performance of various tests
JECasy B RAR T bR R T2 bR i E 24 hEITFPE ZRERITFIE
1 5 5 5 4 4.6
2 5 5 5 4 4.6
3 5 3 3 2 2.8
4 5 3 3 2 2.8
5 5 5 4 3 3.95
6 5 4 4 3 3.7
7 5 3 3 2 2.8
8 5 3 3 1 2.4
9 5 5 4 4 4.35
10 5 4 4 4 4.1
11 5 4 4 3 3.7
12 5 4 4 3 3.7
13 5 5 4 3 3.95
14 5 5 4 2 3.55
15 5 3 3 3 3.2
16 5 3 3 1 2.4
9 AxB BxC CxD BD; B.D,
C B AxC BxD A AxC BxD BD» 50%
AxC 9 11 12 A
BxD 11 12 B:C1 D2 245 4% A-
11 ACy 1120 50%
11 A C
Tab.11 Interaction between A & C
ES Al A
Ci (4.6+4.6+3.95+3.7)/4=4.213 (4.35+4.1+3.95+3.55)/4=3.988
C2 (2.8+2.8+2.8+2.4)/4=2.7 (3.7+3.7+3.2+2.4)/4=3.25
12 B D
Tab.12 Interaction between B & D
ES Bi B2
Di (4.6+2.8+4.35+3.7)/4=3.863 (3.95+2.8+3.95+3.2)/4=3.475
D2 (4.6+2.8+4.1+3.7)/4=3.8 (3.7+2.4+3.55+2.4)/4=3.013
2
3 TEGO wet245
4%
3 Ne-
ocryl A-1120 50%
4

Joncryl 678
245
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