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Digital Transformation in Chemical Toner Plants
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ABSTRACT

The domestic manufacturing industry has promoted high-quality, low-cost manufacturing through

advancements production technology but has faced various problems such as a shortage of human
resources due to the declining working population. Ricoh's chemical toner production plant has
encountered similar problems, due to its reliance on skilled engineers. One promising solution to these
problems is digital transformation. Thus, we have built a DX platform which streamlines work through
automatic control of production conditions on the basis of quality prediction, automatic plant operation
using anomaly detection technology, and other measures. With this platform we were able to improve
the operating efficiency of the plant and reduce the person-hours required for production by 80%. In

addition, this paper introduce the development of digital human resources as part of our activities.
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Fig. 2 PxP Toner Plant DX Roadmap.
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Fig. 3 Chemical toner manufacturing process and automatic quality control system (Takahashi et al., 2020).

Table 1 Process capability index and defect rate before
and after introduction of the automatic quality
control system.
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Fig. 5 Autonomous driving using anomaly detection.
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Fig. 6 Early detection of equipment failure by anomaly
detection.

2-3  DXTS5ybor—LOIESE

ZIVE TR T & I ES B #B b o2 TH IR
B9 2 2 & T, TERIEEDRIERBEMEAESLL,
LD ANBTLHOBEPTAD LI TR Te
0, —ABHBT LA — g VHEPAITHE KT S
LD, PxP =TT v N OBRIEZE T HIE
28 "CSCADA (Supervisory Control And Data Acquisition)
B LTAT O DS, BEUERE T A OB@RIEZ 2
T HERINTITIER L K OF = F ZREMBICTHER T 2
VR H D130, BIGEETIIIM T A o TORE
EWBEAENCEBMFE IS W ERnHD, kLD
ERAMRPA NVAREKRT L. £, Zilkicbr

AT, FECBITAEs2 0 ) vy, REREZE-
AT SN TEBY, T 7 IVFEAERRIC R R

NI KRB EV ST S -7z

% Z CFig. 72T X912, THOTXTOEH
EfE L CHEGR CE DX v v adh— REEALT.
PERIZTA T LI R R DE=F THEEEEST
T — A, RIEIREEZ & OMER, BIEZITo TN,
THREOERRST 7 — L% —H CHRTE HHEHE

L, WIZEOME D S FEMITE# A RS TR
TEX5L91FT252LT, —oDE=FTLL2IK
DEFERN AR TEDH LT L.

Fig. 81%, ¥ v v aR—KO—HETHD. Zh
ZWEB7 7 UW CORMENFRER AT LET D
LT, A= NTF U EBURRAIRRT N AND
TIHRATELLITRoT-. 2Tk, HEhi
BENSEEN TWD XA I T THIRMZ MR TE
BHIEDS, BRFERRY A R =0, EEEHE T O A
N—PEFETT IV EATED LT, REAERAER
B U TAEA LRERIEEEZ L2 D, Ai#lE N
PR—=FTDHZENAREL Ao,

DXI'SYhIA—h TS e
.......... XX
........ Hyyak—K 2
P MRyea. e,
PR AN S sEYR-L
- ’ 1 S il TR O
”4 ’ 1 \\ ss. '~-._.. ''''' %T
SCADA

Fig. 7 DX platform.

BT AT LRHEGT 7Y r— g v L
L, VYo 7RO AL — g X227
DAY a—)VHEMER, THOT 77— helDR
V= hTF DT v 2@, MREFZTEH L
T=FNESA RRVE— T VA M L, ZhRmMICAE
PEEXT VAL, YR—FTLHDXT Ty M7+ — A
G L7z, Fig. 9%, HEEORITAY— 7T R
EMHEN D =T NAAIOMRT NA A% W2 R D,
BUETFIRZMR L TV AT THD.

IHROHEERICE Y, REICIT TSR TEED
80% D HEMEZ FBL L7z,

Ricoh Technical Report No.45

62

2023



h T e

Fig. 9 Production assistance using MR devices.
(The figure is an image)
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Fig. 10 Technical skills required for DX in chemical plants.

Table 2 Digital skill level definition and development

measures.
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before deployment.
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