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Cast iron offers a high degree of formability
but becomes brittle particularly when designed to
be thin-wall for weight reduction of parts when it
is made to cool down rapidly during production,
as graphitization, the essential condition for tough
ferrite formation which offers the rigidity property,
is obstructed.

Silico-ferrite, which is formed at the same time
and another cause of brittleness even at below room
temperature, must be regulated by reducing the
silicon content, thus posing another challenge as it
normally must be used as an exclusive additive to
achieve graphitization.

As a solution, a new alloy design has been
developed which supplements silicon, thereby
completing high-toughness ductile cast iron suitable
for parts of thin-wall design. Weight savings of 10%
was thus achieved compared with the steel plate.
Still it retains the degree of press- and coining-
machinability equal to the steel plate.
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Fig. 1  Relationship between Bi Content and
Spherodical Graphite Ratio
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Fig. 2 Effect of Bi on Microstructure
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Table 1 Fixed Chamical Composition
Item Element | Content(Wtk) Reason
T: G 3.50 ~3.80 | Increase:Strength Down.Dross Occurrence.
Decrease:Elongation, Impact Strength Down.Chill Occurrence.
Si 2.00 ~2.30| Increase:Elongation, Impact Strength Down.Chill Occurrence.
Decrease:Strength Down, Chill Occurrence.
Chemical Mn = 0.25 Increase:Elongation, Impact Strength Down.
Composition
P = 0.03 Increase:Elongation, Impact Strength Down.
S < 0.01 Increase:Graphite Spheroidizing is Negrected And Strength
Down.
Cr < 0.05 Increase:Elongation, Impact Strength Down.
Cr,Sn,Cu| Total Volume | Increase:Elongation, Impact Strength Down.
¥ < 0.15
Treatment Bi add 0.002 ~0.007| Bi add Treatment Must Need for Thin Casting Because of
Spheroidizing (add) Ferrite VYolume Increase and Graphite Fining.
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Fig. 5 Relationship between P Content and
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Table 2 Analysis Result of Step Test Piece
| tem Thickness(mm) 2 3 4 5 10
Composition C :3.50% |Ferrite (%) 55 60 70 15 15
Min
Deve|oped Si :2.05% | Graphite(No/mm?)| 1633 1267 1267 1267 1267
Material
Composition C :3.84% |Ferrite (%) 60 60 65 15 10
Max
Si :2.30% | Graphite(No/mm?) | 2198 1563 1239 1017 580
FCD400 C :3.60% |Ferrite (%) : ;
(Conventional Material) Si : 2. 58% Chill | Chill 45 45 45
T5DC, ThZThEETHRAE TEREL T, 400N ¥ X UF= 250N % e U7z LC, U 20% DAL

Mn=0.25%. S<0.01%. Cr<0.05% # & V' Cr. Sn. Cu.
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Table 3 Analysis Result of Product

[ tem Point A (2.5mm) B (3. 0mm) C (3.5mm)
Developed | Composition C :3.65% | Ferrite (%) 45 50 T0
Material STD

Si :2.29% | Graphite(No/mm?) 1793 1453 1448

Table 4 Strength, Rigidity and Weight of Product

I'tem Conventional Deve |oped

Horizontal

Product View

Vertical
Regidity
Breaking
Eorce 11950 N 19030 N
Vertical
Rigidity 2210 N/mm 5630 N/m
Horizontal
Rigidity 1110 N/mm 1670 N/m
Weight 454 g 39449 (-13%)
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Table 5 Precision of Pierce and Coinning

Measuring Point

Pierce Coinning
| tem
Hole Diameter mm Thickness mm | Roughness

Measuring Point A B C D E F 1 2 3 J~Z
Tolerance +0.30 =0.30 | £0.30| £0.30 | £0.30| =0.30 | =0.40 | =0.40 | 0. 40 | Max100 um
Measured Range 0.35 0.30 0.30 0.25 0.30 0.35 0.40 0.50 0.45 Max 48 um
Value

3o 40,20 £0.24 | £0.22| £0.20 | £0.20 | =0.24 | £0.38 | =£0.35 | £0.32 | Max 59 um
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5. a1 =27 ¥]6k&ETLX

BRI & FHORE 2T Ty OV 2o Y VT Ty
Mok, Ty rvEzy vy Y MR B EL
MU KO A B B . HERATD FCD400 DIGAIZIER
LRI RIS L UIHINC & > TROER B & U
HOTHIE DI LT > T, BRMTEfELZT Y
Sy T Iy M BES 2.5~4.0mm & SP 3
AIZHEL | MBI O R DT, 3 2 ASEWYIHIT
B UV 2T BIRE ML, EREid a4 =Y
K> CAEN T Y F 15 K OTHHLE % 1AL X 8 5 5
ERETL 72,
H5HEMIB I a4 =TT 2 MER%, Table 5
IZRY, dT B EIRA~F OFEEIZ. 7L 2 SR

Developed \ R. T. (15°C )Strength=100%
~ 100 —
£
® 15
=
[+
-
© 50 I
2
E B e N Conventional
o (SPCC, SAPH Welding Structure)
0 J
=60 -40 =20 0 20
Temperature (°C)

Fig. 13 Engine Mount Bracket Impact Strength

— 142 —



HONDA R & D Technical Review

Vol.6 (1994)

Z+0.3mm ISH L, 36D/VF Y FIETHRA 0.24mm T
HOIUEEEAGZ L. SPIAEADT L AN EFETHZ &
PR TE S, 4 =V 71 1 ~ 3 ORI, Skt
YEAE +0.4mm IR L. 30 D/YT Y FRTHRK 0.38mm
Thy, AL L TW5, 272 U~Z OEES.
FKMEHABRID 36 D/NT Y FIRTRA 145um TH -
728 DD 59 pm 12 L U KO 12 B T % ffE R
T&E7,

6. FRHMIRER

KERMCTEYEL 2Oy N T o7y M.
SPiEADHIAND 728, SP #5h & ERLOfif il & 45 - 7=
WL TEBEND B, KIshD, BT O—%H 28
EWMTH D, SPER KD EHENECD, FAFO
fiffilth % 5 % 7201213, B L Wil & e+ 5 B
b,

BEFEM RN, A AY & < | W 2 4 7oK
32 MEASATREZ TR F o RER AR U 7z, AR E
3 T &R A AL R NER A L T
A b A BYEL . WA R LT o 2,

W% Fig. 141087, Mk ORHfiZ, 7 2 b/sx
IS THEAMEFE T 2 1 (SST) 247\, BWHEHIE D 744
B TTEMI L, SP B D F 4 VEHEREDENT
H % 480 W CHIEHEES 2N LA HEE Lz, &7
Oy MR L 2 Bid. SRR A R4,

TR A3 L4 212D T S/ U | i fh
HEmbEds, 13— Breiddd, g0y
Mm% AR 4) TR % & T8, 480 BERILIA
THRENHEET 2, 23— b TR, $HEIORARRE
D 145 pm T¥ 480 W CHEACHEED 74 < . HIEZWE

- Minimum Paint Over
E Thickness Pfim ~o. 480Hour
31 ayer <
s . 3 Coat —‘fe\\\ Over
480Hour
g - /‘\ - Over \
5 & 480Hour
T 40 Base Rmax Over
: Metal 2 Coat — 480Hour
E 426Hour
S W[ ¢ 4B0Hour
480Hour
g ?\"“-—--h__-____ T2Hour 1 Coat
£ 240Hour  426Hour — ——=___24Hour

0 20 40 60 B0 100 120 140 160
Rmax Roughness (um)

Fig. 14  Paint Film Property

Table 6 Result of Endurance Test

Measuring point

Test Meas- Fastening Torque N-m
uring | Fastening Force Torque Down
Mumbar | Point N Initial After Test

A 171450 36 26 | Occur

17330 36 26 | Occur
18390 i Y Not

19761 48 50 Not
19841 30 50 Not

20660 5l Ly Not
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