g

Joogdootdboottdbbtotdun
Juoogtdd

Development of Aluminum Cylinder Block for Diesel Engine
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ABSTRACT

A high-strength aluminum cylinder block
manufactured using a new production process, ASCT
(Advanced Semisolid Casting Technorogy) has been
adopted for the newly developed 2.2L 4-cylinder i-CTDi
(Intelligent Common rail Turbo Diesel Injection) diesel
engine fitted in the new Accord to be marketed in
Europe. In the production process, the semi-solid
aluminum is used during high pressure die-casting. In
addition, newly developed pressure-proof sand core are
used to mold the closed deck, and heat treatment is
conducted to ensure the high level of materials strength.

To respond to the high load on the crankshaft journal,
die-cast aluminum lower blocks, in which the cast iron
bearing caps are included, are employed. Adopting the
dummy head honing and offset cylinders to reduce bore
deformation have enabled the achievement a lightweight
and compact cylinder configuration matched to the high
combustion pressure of the latest diesel engines, while
maintaining a high level of quietness.

Thanks to these measurements, 30% of weight
reduction in the new cylinder block has been achieved
compared to that of the conventional cast iron diesel
engines of the same displacement.
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0000000000000 0O000O0OOoOoooon Table 1  Specifications of engines and cylinder blocks
Jodddoobooooooooobooooooooooo i-CTDi Diesel i-VTEC Petrol
00000000000000000000000000 Total displacement (co) 2204 2354
00000000000000000C LowP Di Bore (mm) % &7
ow Fressure Die- Stroke (mm) 97.1 99
Castingd O OLPDCOOODOOOOOCOOOOOOOOO Bore pitch (mm) 94 94
godddooobooooooooobooooooooooo Compression ratio 16.7 10.5
00000000000 o0o0ooOoooooooooon Maximum output 103kW (140PS)/ 147kW (200PS)/
/engine speed 4000rpm 6800rpm
ooo Maximum torque
0000000000000000000000000 /engine speed 340Nm/2000rpm | 225Nmy/4 500rpm
Jddodooboooboooboooooooooooao Confi i Closed deck/ Open deck/
onfiguration Lower block configuration | Lower block configuration
goooooobooboobooooooooooaoo -
Block height (mm) 2471 2315
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0O 24L 00000000COO0O i-VTEQ Intelligent
Variable Valve Timing and Lift Electronic Control System[T]
Do0MmK4AD D O0O00ooOoOoDoOOo0oOoooooooo
o0oo0o0ooU0oUooUoUoUOooDUOoDooDOooDOon
oooooooooOoooOoOoooOoooooooooo
0000o0oooooooooooooooooooooon
oooooooooooooooooooooooooo
000000o0oooooooooooooooooooon
oooooooooooooooooooooooooo
000000000 00DOO00bOOO0OOd T Table1DOOO
Fig.2 OO0 O0OO0OOOQOOOOOOOOO

Fig. 1

External view of i-CTDi engine

Cylinder offset (mm)

6.5

0

Upper block material

Aluminum alloy

Aluminum alloy

Liner material

FC (Centrifugal casting)

FC (Centrifugal casting)

Liner thickness (mm)

3

2

Lower block material

Aluminum alloy

Aluminum alloy

Lower block height (mm)

75

60

Bearing cap material FCD450 FC250
Bearing cap bolt size M11 x 102 M11 x 95
Weight (kg) 34.0 28.6

21.00000000000DDO0OO0ODOOODOOO
gooboboooooon
goboobooobobooboooboobooobooo
gboboboboooboooboooooobobobono
gbobooooooooan

gobmooooo

gbmooooboobobooobooog
gbmoooboobobooboooooboobooboboo
gbobobobooooboobooobooboboboooo

Fig. 2 External view of cylinder block
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Fig. 6 FEM analysis of tightening cylinder head
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Fig. 11 Effects of dummy head honing
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Table 2 Production targets and production methods 0000000000000 0000O0OoO0oooooon
Flexibility of shape Function Cost 000000000 DO0ODbOOoDbDODOoDg AscTOonoo
Cé%%ekd Redg;:tlon Redgfctlon tre;:%agnts Strength| Cycle time |Investment goooo

thickness | machining | T6 and T7

LPDC Good Poor |No good|Possible|Excellent|No good| Large ASCT Duuoooooooouoooooon

HPDC |No good|Excellent| Good |Impossible| Poor |Excellent| Small uomooooo oooooboooooooboooboo

NDC Good | Good | Good | Poor | Poor | Good | Large oooooono

ASCT | Good | Good | Good [PossiblelExcellent| Good | Small O0MO0O0O0O0 OO000O0O0O0O0O0OOO0O0OO00
goog

Table20 0000000000 DOOOOO0OOODOO gdmo 00 0 oooobbbobbbboouuooo

goboobOoobooLwPDCObO0OObOOoOobooboo goooo

goodPDCOUOOOOOODOODODODODODOO

goobooooboboobobooobobooobuoooo 33.00000000

gogobooboooo 33.1.00

198000000 190000000000 bOOoOobOOd gbobobobobooboooooooooooooo

000000000000 D OO New die-cast process O 000000000000 Thixe-casttD OO OOOOO

gONDCOODOUODOOOOobOOobOuoboboboooooo 000000 Rheo-casttI 0O OO ORI OOOO

gbobobobooooodpDCOObDODODObDOO gbobobobooboooobooboooboboboobo

godooooboboob0ooboooooboobooboooo goobooboboooboboooboooboboooo

ooo0oOoOoOoooooOoOoOoOoooooOoOoOoooooo oooobooooboboooboboouoooooooo
O Thixotoropy OO OO OOOODODO O MM Fig. 17C0
32.ASCT 0DOOOOoOoonO
do00ooo0o00oO0oO0o0ooooooogoooooogg
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