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Introduction of research on tribology and reliability issues of hydrogen engines
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Fig. 2 Effect of oil deterioration on journal seizure characteristics
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Engine Speed: 1000 rpm
Cylinder Wall Temperature: 40°C
(Motoring:20°C)

Engine Speed: 1000 rpm
IMEP : 500kPa
Cylinder Wall Temperature : 40°C
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Fig.3 Water content in oil 2

M A AR P—2# 2025 F A

Tt

A |

6h 12h 18h 24h  30h

pe_

Oh

3h
Fig.5 Observations of lubricant

Fig.4 A f lubricati il -
ig.4 Appearance of lubricating oil over after experiment 2

operating time 2

56



3. KREIVOVOBBRICET 5BRERE
3 KRIVPYOTLAYT  KEZWRTENICHET D FIREG T L RNICESEKE LG T 2EE TR H
5. BAMEEREORELE LT, "l 77477 b A T =y a VIR ERFERENR S DN, AT =y ay
ORAEFEREL LT, AKTI7OREKELCEKRT T 7 OBMEBEMICL DRy FARy N, EAECITEENEZRIC X
BRERAELTFRENTWS. TO7D, ZREAFEFZER LRAEREZY 0 50T, BESEZ BT ILERDH S,
32 BERNERELGLEM

WHEA YA D T2 DR TORBRER RO ONDT2DIRET LA 7=y v a V(LSPRRE L 72 5.
TEMERICERT 5L, BEET Y Voo DU TIIREIEER V) V4 —F 4 F—IfE L, 22Tl YEED
B EIRS L THREE 20, BIERICRET 2 2 ERNER EMEINTWD DD, BEIMEROBE L4 B R IEEH
TH% Ca k Mg OELA IR LSPI OWEERIC /AR5 EHEENDEN, KFEZ UV ORERETH Y VY BB
& [RIRR I I 3 iR (R 00 B 5 R E O RTRE M 28 & AR 3 -OWF SRR BE 2~ & 7R 4, AFZEANBRGR STV (Fig.e ).

18 x. =z
16 (d)
= fc)
= 14
= N\ K (e)
g1z &) t
E
- : - £ 10 f I
3y ) l £ g (a)
G et 1 2 5 — 1/ _IN
x e = ¥ -, =
Luminous Flame Discharge from B - . =
(Pre-ignition) g 4 F et — ! -
% 2 1 !
(a)-4.3 deg ATDC (b) 0.9 deg. ATDC (c) 12.2deg ATDC o
-30 L] 30 a0

Crank Angle [deg. ATDC]

5y (b) Pressure profile of LSPI (1* cycle) 3
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Fig. 6 Visualized In-cylinder Phenomenon of LSPI (1%t abnormal cycle)
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Fig.7 Combustion chamber parts exposed to Fig.8 Color change of piston formed near the shallow surface layer ©

hydrogen gas, such as pistons and surface due to hydrogen
piston rings used in hydrogen engines combustion
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