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Development of the Functional Evaluation Technique for Electro-photographic Developers Using Test Pieces
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In recent years, the demands of high productivity and quality for copy machines and printers is getting

stronger. To respond such demands, it is important to develop both machines and the developers used in

the machines. In the traditional approach to develop the developer, the quality level of a developer is

judged by the output of image. However, such development using actual machines takes time and is costly

because a large amount of developer has to be consumed. It is therefore urgent to find a more efficient

approach. To evaluate the function of a developer, time was introduced in the generic function, and test

pieces were used to shorten the time of development and reduce the cost.
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Fig. 1 Developer and electro-photographic system
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Fig. 2 Measurement system
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Table 1 Signal factors

Signal Factor M’ M1 M2 M’3
Potential [kV] 0.1 0.5 1.0
Signal Factor T T1 T2 T3
Time [min] 0.25 1.5 3.0
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Table2 Noise factor

Composed

Noise Factor N1 N2

Temperature | High | Low

Humidity High | Low

3.4 SNHEEREDHELE
Atitics 1 5 SN HEBEOHE L T, B
2 FER No.1l © 7 — 5 2FIcH Y LW TiRiAd %,

78 KONICA TECHNICAL REPORT VOL. 15 (2002)



Table 3 Form of test data

M M1 M2 M3 M4 Ms Ms M7 Ms Mo
M M1 | M2 M1 |[M3|M1|[M2|M2|M3| M3
T T T T2 T T3 T2 T3 T2 T3
Nt yit [ yie| yis| yia| is| vie | nir | yig | wio
N2 | w1 Y22 Y23 Y24 w25 Y26 Y27 Y28 Y29

LIEE) St = v v+ v = 0.937
BRI r =M +M >+ +M, = 14.254
IR L, = My, + My, + - +Myy,, = 2.258
Ly = M,yy +Myyy+ -+ Mgy, = 2.259
E50ME S, = (L,+L,)°2r = 0.824
B9 LBAERT & O HAEH
Sxwp = [(LY+L /1] S, = 0.004
WRAEVEE) S, = S1—S;— Sy = 0.109
AR V, =S, 16 = 0.007
HETEDE Vy = (S, +Sy.) 17 = 0.007
SN k. 7 = 101og[(S;—V.) 2r/ V] = 6.36(db)
JEE S =101og[(S;—V,) 2r] = —15.43(db)
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Table4 Control factors

Control factor Level 1 Level 2 | Level 3

A, Material of component A Al A2 A3

A4 A5 A6
B.  Amount of component A small middle large
C.  Amount of component C small middle large
D.  Amount of component D small middle large
E.  Amount of component E small middle large
F. Amount of component F small middle large
G Procedure G1 G2 G3
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Figs.5 Factor level average response graphs
(O ; Current, ¥ ; Optimum)

Table5 Control factor level of current and optimum

AiBiCiDIEiIFIG
Optimum |4 i3 :1:2:1:i13:2

Current 1 :2:2 1 1 1 1

Table 6 Results of confirmation test

S/N ratio [db] Sensitivity response [db]
Design
Prediction | Confirmation | Prediction | Confirmation
Optimum 10.27 5.16 -13.46 -14.26
Current 6.41 4.05 -13.87 -13.92
Gain 3.86 1.11 0.41 -0.34
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Fig.6 Result of expt. No.1
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Table 7 Results of confirmation test
S/N ratio [db] Sensitivity response [db]
Design
Prediction | Confirmation | Prediction | Confirmation
Optimum 29.01 28.19 -3.81 -2.86
Current 26.38 23.21 -3.44 -2.37
Gain 2.63 4.98 -0.37 -0.49
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