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Abnormal wear of carbon steel in ZnDTP and soot mixed lubricant and its suppression by CrN coating
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It has been reported that when carbon black, which is a substitute for soot generated in an automotive
engine, is mixed with a lubricating oil containing ZnDTP, which is an abrasion resistant agent, the steel
material is significantly worn. We are developing various coatings to suppress the wear of the sliding part of
the timing system, but there is no report on the wear of the coating in the above lubricating oil. Therefore, we
studied these wears and clarified that the wear can be significantly suppressed by coating the steel material

with chromium nitride.
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Verification of the imager in the discriminator
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In this report, we examined an imaging device that acquires an image used for discrimination when

recognizing a specific object. In order to stabilize the accuracy of the recognition, it is necessary to

simultaneously captures the product images to be discriminated from a plurality of viewpoints. Therefore, we

considered the introducing RaspberryPi*', which is cheaper than industrial PCs, as an imaging processor. We

implemented and experimented with the system, and we confirmed that it was possible to take images in a

practical time.

IJ0Y—-RRRE
BEXAUY M

OBEAE - A

1. BUSIC

VAR, A Y4 — 20y b AR L ZYREEAE i &
5 o7m, REHEPEEBRY 12X B L. YIRS EC il
HEIZ 10 kM E2BAZ TH D, FEOMUEIEIN 8% &
%o TC05, THIEKITE S T kT 2 o & 8
MU T35, HBRHEROZDOEFEWL L. BIHE
EEEH—E2EEEL TS, TholHET 57
B, Wit v 8 — TR A e da A RO
SIS U TR & 8D, A - Bk LT 508, s
DAEIHE K& AILAE RO 5N Tn5, HitTid
F b b —HROEFIHE [V =y — "] %6
L7z, A7 bafEEL, kel T&k, V=
Y — MIIRERIAT Y — T 4 VIV AT ATRED b
L — i A e, o eoBIicERE 528 T
LAFEITI VAT LTH B, V=Y — D bL -k
BRI IC B AR T — 4 & LT, SKU™ a—
FEMIEN2BmEAE D/ N —2— FRRFID 2 ) — &
Tt B 28, /N =2 — FALEDSFMIC K-> TRED T
N %,

¥Rl - RRIEY BRI

Z 2T, /N2 — FX RFID & fli 4§12
R ORFEATE 5 K512, BRI X 2 Reeikad
WA DR AT > T\ 5, 2 DR E YRR O
. HIBDRE S 1 o> 7= 1 HIBI 5 & A B R A
B g L. 2h o Ol A RERICHIL T, /&
OB AT S & AR D 5.

L7225 T, B SR GRS I B R & D TRl
SIS ARG L. RS LZEGRERE T E 0
AP A EEIC T L, HOMKI Z FTh B T Lk
vonhsd,

A TlE. RaspberryPi & HWT, _Eat B % i d
T3 ES RS A TZEH L -0 T, O A WG 3,

2. PRed

Fil¥E L TSRkl Tid, V=Y —hD L —
RIZBA IR REN R E LTS, DD, i)
BRREME SN T D, BUT, RN L IR GO S
R U

a“él

21 #®Bi&EYH
Mg bV A =V — F ORlEEFS PLC 2 6 %t

27 TSUBAKI TECHNICAL REVIEW @ Vol.31 No.1 2021



5N b, PLCIIMEHEENRIMEARZIC, BMORA%
NBE L ETHRIIL, WY& 24 3 V7 THRIGEIC
M) AESERE TS, PLC A 5D M) HIZ &G
HIER OBMEE D EL§57-0ICPIOE L, ThiE3
BETE N LETH S,

2.2 BIRNERR

Y=V — d, 400ms HHC b LAk SR B, 20
728, %M e 400ms DIPICHRIGUIE £ 5 & & % 44
Ehb 5.

2.3 EBRADERHIHE

)=V —btDbL—ITEAINEZRBEY RIGHR) 3.
S F IE BTGB L T B, ZD&KI K&
ZAETFT 1R & OB TR OMRE 2 T, FF]
170 RS N L\, ZhUT. A T DTS
LR DEAOEMTHHAARA D ZENTELOLLTH
%, 29 L-MEEMRT 27201213, 55LLD
P2 S ERMOBHEAFE L. Zh 5 OBfg & HEAIIC
T, AT BERD B, F 72, BRSO mR
BRI 24 I v 7 TS S h-mif§ Th 5 Z & NLEFE L
Ve ZhUE, MR ZEICE A I v R b L, ik
BT RMDEANEDL LML D506 Th %,
F 7z, BEENT TS & T 2356, BROHISRE % H
FNCERE L 2 b A 6 < &), HEOERNKEL
BBHDTHELL KW,

BE S Lo O 7 Ta—F L LT, 1 /50 PCIZ#H
BEDH A7 &ERL, WBETEILEEL5ND50%

ZH AR P A S U UBRIER A% 2.2 THO ST
A7z N BEME B B

F72, HEEDON AT ONRE 1HD PC TITD &,
HAFTEIwRGO LA IV rBRThTLES, L
NoT, BHERED A A T TS &7 5 72901213,
N AZZLIZPC & AR E L,

24 HEEg
ALEFEIHER L TSR E MR E LTS8, 7
ATDY ¥ 9 A=A = FRRFFEE, WEROGH
BATLES, —H. Yy v d—E—FE¥T5LE%E
WIFRIAEL > T L X H 7280, WP A>T L X
o TIT, HFBICE Y vy v 4 -2 - P e LT
&HCIH A ORI E D KD BRI B A <
LSS 508 D 5,

3. tHasiERL

VU EOFRE A BId L, A T O, RIGEE,
PIO OZE&1T5 TN TE, FEEH PC & 0 %Afi%
RaspberryPi (BLF. RasPi &idd) Z8HHL. 15D
A AFIZRL 1 B0 RasPi &\ B CHEE L 72,

FBERED A A F10F, BEXEH S 27 K0 &l
RasPi # X 7Y 2 — L V2 2 L7, ZOHAIZ
TG AL PERE & U CERM L 72 RasPi & BAMELR &L &
ATINT A —ZDOEEHED API N EEIZHEfi Eh Tk
D, 72 FBEHIASIORMTHZ 76 TH 5,

BRSO 2 BRI U 72 SRR T 4 B L 72
DU & D LED 2 AN X85 Z & Thah L. X
Mo REOHWIATH 5, Fife LTid, A,
YR, M LED & iR L CRMiTdh %,

FEBONMATEAK LIRS, £z, FIRBOMES
R %X 2 12,

RgH

FNE
(EALE

\ D=y

1. BEEONEEE

Ethernet RPi
#i7iPC ittt HUB |- “:'
Fm———— RPi
02

] ,
DL RPi
06

2. HEREMX

BiliER & @A R B IC BT 2 IBFEDRET 28



4. KRR

HIFE T N722 2T AIZB W, 23| CTHEIF i %
B TE TN L0 EMRT 2FEEHET - 72, EHOTIHE
ELTIE. FTRMMA Y 2T A CHNMRIEE T 72,
FERTARGE % 2 F2ER OB TRGEE 1T - 72,

4.1 SHFIRE

FHTREE 21T - 72BE0D, BEEMR A 3 1284, F28R
D7u—iF, FFNYHELTRES B ERED S
L 2185 % R1EH D RasPi T8 LI 2175 . Wi,
IR PCICHR U -4 A2 3% (5§ 5, HI5 PCI3REL
7R A RFT %, ZO—HEDFNE 1000 [BIFEHE L 7=,
MUK, 2L A RS 350ms, 2 $L A 100ms Td B
{513 640 X 640 O RGB Hi{$Td %,

4.2 SR
4.2.1 SLERESRY

#1% ) RasPi @ b ) 4215 20 & G0 BE, 5% 1S
WER AL T35 £ Tl 2R ORER %X 4 1258
T, AL 2R3, B 8 3D RasPi &R
o HET Yy MIAPRRFROFEEE, RE T Ty ME
RUBRIE S O 5 Kl 2 789, W3 RasPi © & QLB
MDA A 350ms 2 A T\ 5, ZTDK S IZHRGED
AVPRIERA] 23 K & < 7 » 72 RN, Hi{% % 8 5 D RasPi
P HFAFICAET 572, HUBTa Y YV a VIZk5H
REBFREL-DTHEEELT-,
422 +YAHZEEH

#4515/ RasPi 282{E L 7= b ) HEEOMER AKX 5
IR T KUSRTHRICODFRO RasPi & b ) #O%AF
%A% 1000 mIKT & & 572, 24U, b U HDIrL
bR 0 &, FGLEO MR AR VWD TH 5,
%72, RasPi5~8 S##IZB9 L Tix. RasPil~4 & &b
BLUT, RIETE M) AOREEB L0, Zhid,

r

1
- 1
T K
= N

1

29)
E

3. F=ETREE=R R

500

450 ® o

400 ,_$_$_¥ .
350 !
300 ¢

200
150
100

50

NIREERS [ms]

1 2 3 4 5 6 7 8
RasPi S# No.

B 4. SUIBRERT (FATIRAD)

1000 i L & l
950 ®

& o o
= °
& 900
=}
T e B e e e e
W 250

0

1 2 3 4 5 6 7 8 9
RasPi S#% No.
5 MNJAZERR

RasPi5~8 S#(2 D\ Cid, HUB % 2 [lf&eh L 1)
PCIZH{R 2 RF T AR E K> Tz, Y Vs
KB HREPRE LR T VR L > T 220 TH
5LEZT,

423 REE%

WD RasPi 1236\ T & IEMEICH{GE 2R TE ¢
WA ZEDMERTEZ, £, WEDEA, S XIZD
WCEREEIRRGE TS 5 728012+ 47 2 iR A %
TETWBZENERTE 2,

43 RER&M¥

RIEHOD 2% 2 ¢, HUB 2 8 K— b2 5 16 K —
MIEHE Lz, 72, kT -2 52/NEL 572012,
RasPi PI# CHi{% % jpeg IZJEME L TA HRET 5 XD
RS EAT L2, P HFIZo0nTR, EEDOY 257 4
EARRIC PLC 5 %8 L THGE A 1T - 720

B 2 1N AR A CRER A 1T > 72, FBRO 7 0 —13
FHIRGE &L AT B 5. FERGMFHIRITN T I5EH 4 8
HEUEFE o7z, MY AR 2790 Z[EFE 400ms, /¥
L 2 0E 50ms Td 5. Mif§id 1280 X 1088 ¢ RGB [if%
Thb,

29 TSUBAKI TECHNICAL REVIEW @ Vol.31 No.1 2021



500
450
400
350 “
300

250
200
150
100
50

o o
o o
o o
o o

ALIRREFRE [ms]

1 2 3 4 5 6 7 8 9
RasPi S# No.
X 6. AIBRERS

44 EEREEFR

6 12 RasPi OALMIER O A5 R 2R 97, Bfili 9
B D RasPi . M LAIER %2R 4, HE@7 2y b
BRI R O -YaME, R T T y MBI O e Kl
AT, §TRTO RasPi 286 W\ T, AUBERERA] O i KAl
723 400ms LINT®H 5 Z & il C& 72, 72, & RasPi
fJ"‘i"fE L7z b ) I EERET 5 &, 3XTD RasPi

ZHWT 1000 MZETE TS Z ENERTE 7,

IhEDMEHEN 5, RasPi i3 2 TR FHEOSK
Radiizzd Z &N TE, FHEMAIC A S Z MR TRE
% &Y L 7=,

5. &bbic

ATk, A O RasPi & VT, [RIHF 2 0%
DG ATV, RIFT 52 27 20/ 2R L7,

RasPi i&. E{EOMRG. MROREMFLE 400ms LI
_%ﬁfé_a@ﬁaféotoik\GHOTﬁﬁﬁ
MU HIZONTE, EEIZZETEILAMEETH S,

F7-, AMETHREILAEY 2T 4% L TALI T
EE L (B TErATOL) P OEYEE TS 72 (K7).,
ZOWETIE, RYNIRESNE oA XD AT
%, RAMOPLATPLATNIERE L 7B E 1 v TR
T 5, Bk, PIO TRasPill b)) Hig5 %% 59
%, RasPiid MU A 2852, BENFIZWO HF 727
x%fﬁ%@@@%%@?5oﬁ%@@ﬁﬁ%t‘ﬂ%

CIZHlif§ % 3%(F L, ¥IJEIJ PC I3 A X7z

AT REMOMBI%, BEIZHO G 72E = 21205
MREZRT 5,

SHOTEL LT, Y=y — MIHEE L, FHERIC
Hé%ﬁ%wmﬁ®ﬁgﬁﬁéﬁﬁoit\hE®&ﬂ
AT O CIRIREIS, REMEHEOES 2110, R ikalak
OKEEET D 7= DRFIZ O BT T E 721,

/ ®AO

/ / PO

tTZ¥%

7. Al TO#EEL

BE W

1) RRAPERED ROFSIGHBORE WAREE R, P 30 5 K3
2851 % 7 — 2 WRERIAE 2 ISR B FRe i (RS NS BE
% i), 2019
https://www.meti.go.jp/policy/it_policy/statistics/outlook/
200722_new_hokokusho.pdf

FERRER

* 1 RaspberryPi
RaspberryPi & 12, ARM 7 ut v 4 2L -> v 70
A=FIV/E2—-4, A F)ADTANY =34 HENZ &
ThHiFEE T3,

%2 SKUa-—-F
Stock Keeping Unit DWg, FEESHIS 2175 o, [R/hD
BB ],

* 3 Al Cor#EE L
BASNBEHmOE TREOEG 2 IRE L. ZomEr» 5
AL 28 % DR AFE U THER 2 808 T 5 Wil

iR & @A BB IC BT 2 BFHDRET 30



