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Research on the control model for printing ink quantity:
research on relationship between ink thickness and Solid(reflection) density
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Abstract: In view of the application limitation of LLambert-Beer law and the lack of mathematical
logic of Tollenaar-Ernst empirical formula, a model for the relationship between ink layer thick-
ness and field reflection density is established by model assumptions and theoretical optical path
analysis. Simulation results show that the new model is highly consistent with the results from

scientific experiments and engineering practice. A new interpretation of the saturation and dry fa-

ding phenomenon of density is promoted by the new model, with the densitometric interpretation

of the influence of printing color sequence on color rendering carried out for the first time.

Key words: Lambert-Beer law; color; ink coverage control;

AR B RO AR, X R ATE D
R SO LA . il AR Y 2 SR T R R B
JERAMAER I, I35 5 % 0 BHR 0 L5E
B . PRI, T A A I A 4 B R TR AE
DY (8 TR i P o A% O N 2, B 8
il 43 R WA T, R JRE JRE A A IR (R0 4R A
A s AR A S B, S A K B i T B AT AL B
T . PR, A AR AR R B s o ) DG A,
T2 RS B 1 — TR A OCAT B SR i AR Z —

B 5 A 2 R B AR A, 58 2 I WO AR & 7

KW B HE: 2020-12-29; MEHRMEB: 2021-04-13

optical path; density

A;ﬁ(,ﬂ:[]—Zul—G.S]

(Rl Ay 58 2 B B e D) gk A7 RS B 00
FED 1, H AT AE A 2 00 () 200 & 7 1 2 v, TR B4
KEZE A % B L5 J2& AR 8 B R 52 Hh
(HO 1) S5 % B 5 25 )23 JEE B 9 O FR Bk A7 25 1 10 0L 31
HEhl, LEESBREEN LR, — EHEIE
EI3 il e 25 e f0 42 f) A AU 20 SRR 9 6 v
Ry

Lambert-Beer 5, #5 75 T 238 W 4 5 1) W Ot
e, — EOA & e R A A, SR TR AT AT
DoR o - VT c== 2 i RN = I 111 - W= R S <
A A ot B M RO £ 1 L 190 i 2 5 2 R BE 1

M 4& HRAR# 4k : http://kns. chki. net/kems/detail/61. 1294. N. 20210413. 1505. 010. html

HEEWH: BERMSR¥EEZAR¥HITH (18BG132)

F—1EE . KB, PR B S O 7 R P F & 5 % T . E-mail: qinbinbin@126. com
BEMESE: NIE. B W 242 058 )5 10 R EDR 2248 T8 . E-mail: chenggao@ xaut. edu. cn



374 VU225 TR 232 4R (2021 45 37 %45 3

S8R e v B G 1 g R i B A R
T 3T 4 8K Ml 107 FH 7 B0 ) T A 4l ) A e 45 o
IR PGB AR AL, SR, K
A S B UR AT Lambert-Beer E 2 — A FR
TR AALAE — & 1 38 1B PN 3 AR AT A 5 T S5l 2%
JEIFA 2 O FR B iy =5 52, & 88 T Lambert-
Beer 5& HE 78 E il 45 38k A4 107 FH Jey BR 2

BRI X Lambert-Beer 1 57 5 —
FLAEAEN 208 R 5 A Sy 1k X T R AR Y —
FEBA B R 1) 11, 55 22 0 A0 5% 00 2 DN TR 0
FAREHEAT T

R AR S5 o Bl 2o R BCHE 23 A AR 2 S WL
S R AR )2 R B (B A AE R — bt 2 AR G
. ETUL A NG R B D s kA7 17
BRAR A G AR THEANER AKX, It
B LR R A 28913 Tollenaar A1 Ernst £ 56
AR, Uournerup £ 502403 , PA M Calabro Fll Sav-
agnone 2 /N, HPJLLL Tollenaar fll Ernst 42
H R 35 Boih 26 (i /E TE 22536 2 20) & ol 5t Br %
el AR AR, b= W B S R R R R
[a] &
AR S i BEAE 4 A L X B A AR R A AR A ) A
AN HEAT IR BE R FAZ I 7 R E B X 52 S 25
JiE 55 375 S5 BE 00 AR Jo DX ] I BE T e A B R
5 B0 5t v N AT SEE A Y B )2 RS e DL R R ER )
(YRR ) 22 T8 A9 27 e M 3l 0 8 7Y i i R O R
3BT ARG B AT PR R A T AR 2R S Sk
ST BE YOG R BLAY 58 i B4 BT R 4 b
B AR TR S SRZIEEZ R AELE LR,
X B AR A 42 L RE 0 T IR I G A T Y R
TR R ) T I PRI B ) 8 O 5t 2
(09 52 0 73 B 26 Hh TR I BEA f RE

1 HARBENEE(AEEENRRES )

Lambert fig F-F 58 1 2 8 B VR 1A %) W % 4
IR B 5 AR Y TR BE R IE . Beer 5T TR
RS BT GEURL Y BE 52 e, 45 3R W1, > 3% W
VOO 1) TR s 55 AR v i R I R R B OE BB
P 45 ARk, §EE B T Lambert-Beer & 1,
HY L SO, 2 — AP AT B0 1 L O R —
VIS AR O oG e WO B A 5 IOE Y i
IMERE ¢ DL WOSZERE h i IE He . 8 a] LB AR
B R — E 12 W) S5 PR IR G T B R
Hop @R TR, B . 52 E S (S % EE D
B A 2 JEE R b 1S I E B it g R

JA_QQJ—Mw
1 QD)

LngﬁﬁzM
KA NWOCREE ;D NEE; T NiB 55 o BIGT
sk R EE IR W KR, 55 W) BT ) BT e A Ot
R E TR A G 50 S B REL(b=Fko) .

BIR R BE — 5 ST SE A A B AR R R
JSE HRAN T 8 00 0 A (B X Rl TR TR B D i
Z AU BATE MEZRAFELELR, —
TIN5 o 3] — s R e S R
TIN5 B FOIR S OS2 23 mEE o . TE &
B A AR AT R T XA O R FRE -

D=D. 0—e™) (2)
K. Do WARFNEBE s m Ry HB] R AL, 5 405K 7
JEA K,

G b o3 b B R R A L A ) BEUAD AN L AT
Z /DA DU I T LA IR,

1) Lambert-Beer &t R A 2 WF 78 2 355 B 4K 1)
WG B R N S 2 0 WK 1 35 G 0% R S R
SWREEC AR, ROl 28 5 2 7 WK 2 A AR
B2 35 % B 5 RS 3 O A A TE] . P LR AN
) AN EA A R B 4 B 5%, f6 S0 RS 4l AN BA Bl o
PE AR BT | R X B 7 A i 22

2) JGit Lambert-Beer B A& TE &K /5,
fEh=0 M, D=0, X2V, & HEAH ERE
Py 4R 5K) 3R 1 BG4 RRAIE 5 2 L AR X A FF
N TRRVAIR

3) 37 S FE I AR T BRSO A ) L
o Z o T 2 S B RE I SR #E AT ( 0°/45°) B
(45°/0°) WU 4 E- 5 P 32 8 )2 B 1 5% T
FIRE B2 AT BOR Y 28 5 o 70 I S5 Ml (5 B 1) S 39 85 88
I rp TR QAT AR AN T 2 B S

2 HEBENRETAR

FESZ B B BRI AE 5K T, S0 H R i S 5 L 32
BB R R ARG R 8RR R R B O
PR A5 R 2R 1 S ] 52
2.1 #ERIE

MO AT RIS E SRR R BES
VEREPEA 25 WA, 2 BRI Jil 38 1 % 33 47 i R BE AR
M= 2R, B il S A BEAR, S 808 H
WO FE 50 A FEWMCR N 0, 248K, an 5 il A 52
SRR IR A IR AR F B T B i
WA TC MRS RT3 GBS 1.5 0) L A



BOR 4 < B S bk A9 228 RSB BT R —— 25 )2 5 BT 5 S0 Ml R A 8 82 19 5 AR E 5 375

FHWME Ry TE 55 R (Rt 63 5 32 Ry 0, %5 B2 i TE 55
K,

XoF T S Al AR T L B R A R L AR R
FETEE B 22 R G R AT 5 L 2 5 N i A
— R Yy B AR Y, BN X — 7 S AR R AT 4N
53T AL BRI T AL AS B 4 R
PRACT SK . T 1) S B 07 L 3 AT OG0 LMl
Jei B AR Gl ) %% B B o 008 S R BRI 5 L I AN
et ELAR M O FE L B B IR AT ORG 20 20 B 3 LA K
PRI Ay 87 4k 43 17 5 5 1 52 P S T B AN 2 — Jige 1
Bb L ok BLACH an R .

D B B E A0 B RO R R
A0 LM e iE i NS SR R R AR G,

2) I R A B R T RO R 2k AT
A4 Ry T 0 4+ ¢ )2 IR S RN AR TR s 906 1 33 5

3) BN R A Z2 TN RO T A B A O 2k
7 8 NS -3 = 1 10 2 AN 1 = )
B

4) Zad WIS B BRIk B 2R T
£ o R B SO R T R AR L B
EAREESINEE SRR E XX, HE, X
AT 220 A0 2 Sl ke 1) R ) L AT SR K LA A A v O
VAT W
2.2 REZEEMNENRESF

g5 LA, BN, BT B Lambert-Beer &
R IR IR Lambert-Beer & ##F 17
TR GERE ) e

AT BT B 1 s e o Hr s B, k47
0%/ 45° ) JUAAT Z A5 R i SRR 4 B ( 45°/0° JL
Al 642 1 SE AR 4 AT 5 LA 1) .

@ o, 9,

BZ 45°
\| /3 }fz/mc

B1 CRRZ a8 S SR B2 D i Ji DG R R 2 18
Fig.1  (Single-layer ink) Schematic diagram for optical

path of reflection density measurement principle
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Fig. 2 Simulation sketch of new model for ink layer

thickness and reflection density
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