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Research of High Fatigue Strength for Powder-forged Connecting Rods
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ABSTRACT

This paper reports the results of research on
increasing the fatigue strength of powder-forged
connecting rod materials.

The fatigue strength of powder-forged materials was
increased without adding special alloy elements or
lowering workability by adjusting the ratios of the
conventional main mixed powders (iron, carbon, copper)
and by controlling the sintering temperature conditions.
In addition to solid solution strengthening of the ferrite
using copper, reducing porosity, which is a material
internal defect, is also an effective method of increasing
fatigue strength. Reducing carbon content greatly
reduced the occurrence of defects in the forging stage.

The results of this research showed that the fatigue
strength of high strength powder-forged materials can be
increased by 30% or more over that of conventional
materials, resulting in powder-forged connecting rods to
be applied to even higher output and higher load engines
than before.

gooogd

gbobooboboboboooboobooooooboon
gboboooooooboboboboboboboooo
goboboooooooboboboboboboooboooo
gboboooooooboboboboboboboooo
gboboobooooooobooboobooboboboonog
ooo"Ooooooooooooooooooooon
gboobooooooobobobobobobooboooo
oooorrm

gbobooboboobooboooboooooooooboon
gboobooooooobobobobobobooboooo
gobobooooooobobobobobobooboooo
ggodooooooooobooobobobobbbobooboobooo

gbobobooogo

gooobooooooobobooboobooooooooooog
gbobobobooboooooobooboobobobobo
O00o0o0o0oOoOoogoeewmimpooooooboobooobo
goooOoOoOooOoOoOoOoOoOoooo""Oooooooo
gbobobooboobooobooboobooboboboonog
gboboboboobobooboobooobobobobo
gbooboobooon

gbooboboboooboboobooooooobooon
gbobooooooobgobogosooobobooooog
gbobobobobobooboobooobobobobo
gbooboooooooogoo

gboobooboboboobobobooobooobooooon
gbobobobooboooooobooobobobobo
gbooooooooobd

0 1290



Honda R&D Technical Review Vol.19 No.2 (October 2007)

gooooooo

gboboboboooboooooooooooobooon
goboboobooooooooboobooboooooooboobooooo
gobobobooboobooooboboboooo

gbobobobooooooooooooboooboooboon
goboboooooooboboboboboboooooo
gboboooooooboboboboboboooboooo
goboooooooooboooooooobobooooob
gbobooooooobobobobobobooboooo
gobobooooooobobobobobobooooo
gbobobobooooooog

gooooooo

.. 0000000000
ooooooooooobobbbbbODbOFe-0.5%C-
209Cu OJO0OO0O0OO0OO0O MnSOODOOOOODOOO
gbobooooooobobobooooog
gocDcu DgooooooooooonDo
oOIcroSioMn OOOO0OODOOOO
OOVOTIONbD OO0O0O0O00O00O00O0oooooog
gogoogooo
gbobobmoomooboooooooooboooboon
goooooooooboboboboboboooooo
ooooooooOoOoooooOoOooooooooo? oo
gbooboooooooboobobobobobomonm
gooooooooooo@mc e, siMn@ooooooo

gbobgobobobooooooobooboboboono
gooooobooooboobomuoooooboo
ooooooooOmVv,TiNe@MOOO0O0O0O000000o
gbobobobooboooooooooboboboonoo
gboboboboobooooooobooboboboobo
gbobobooboobooobooboboboboooboooo
gbobobooooooboobooboobobooboooo
gbobgobooboobooobooooboobobobooo
gboboooooobooboboboboooooog

32000b00boooooog

gboboboboboboboboboooooooo
cublbooooooboboboboooboobooobo
Fig.l OOC,cu0O0OO0OO0COOOOUOOoooooooo
gboboooooobob cocudboboooooog
oooboooooooooobbooobooogooobooboog
gbob0 cwbooooobobobobooobooog
oooboooooooooboboooboooOoooboobooo
gboob cu00O0OODOODOODODbObOObOOnOOg
0000 Fig.2O0O0ODOOOOOOOOCOOOODOO
goooooooboboobobbobbobboooogoooo
gooobobobooooooboobooooooobooobooooo
gbooboooooobobobob cuoogobodcu
gboboooooobobobobobob cwbooQg
gbooboooooobD cubobobuobooobooog
gboboboboboooooobooobobobobo
gooobboooooooboboooooooobooboooo
gbooboooooooogan

40[p 4500
OHardness =
L P T T R o
G 35[1 [ Fatigue strength 4000 s
o -‘D/D— =
L 30T | b T - 3500 %5
[2] c
g )),/O, g
§ 25[fmmmm e e e e e e | e e e T o 3000 3
< =y
T 200 ---mmmm e b 2500 &
300M (3 Cu)0J 300M 0.5GnHp &

L . . 2000

1504

C content (mass%)

0.0 0.2 0.4 0.6 0.8 1.00 1.50 2.00 250 3.00 3.50

Cu content (mass%)
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Fig. 4 Porosity of “I-Beam” for connecting rod
(after shot-peening)
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Fig. 6 Production process and condition of
connecting rod
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Table 1 Chemical composition for fatigue strength of
connecting rod

(mass%)
cOd Culd MnSO
0.260 3.590 0.320
0.300 3.870 0.320
Development PFQ 0.350 4.270 0.320
0.200 3.000 0.320
0.130 3.420 0.460
0.130 4.5200 0.460
0.390 1.640 0.300
Current PFO 0.490 1.980 0.320
0.540 2.140 0.300
0.460 3.040 0.340
High C/Cul] 0.510 2.930 0.330
0.570 3.260 0.300

PF: Powder — forged rods

}A}jh C,Cu
Target of fatigue strengthd

(Hot forged rods) /

Currentyﬂ/j/

Development PF

@ Development PF connecting rod([]
O Current PF connecting rod
@ Added C,Cu connecting rod

Fatigue strength O
for actual connecting rod (MPa)

15 20 25 30 35
Hardness (HRC)

Fig. 15 Comparison of fatigue strength (tension and

compression / R = -1) between developed
connecting rods and current PF connecting
rods
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