106.1 0 Case Study No. 10
Flashless Forged
Connecting Rod

Component name:
Forgng Process:
Sze, mm(in.):
Weight, kg (Ib):
Alloy:

Tensilestrength, M Pa(psi):

Yidd strength ' M Pa(psi):
Hardness, minimum, HRC:
Secondary Operations:
Hesat treatment:

Surface trestment:
Alternate process.
Annud Production:

Flashiess Forged Connecting Rod
Hot Closed Impression Die

21 (8.25)

29 (6.3

Sed, E4340 per Mil Soec 5000,
1100 series

1240 (180,000)

1095 (159,000)

40

Cracking, finish machining
Anned for finish machining or
controlled cooling

None required

Powder M etal Forgng
2,000,000

The closed die forged connecting rod shown in Figure 6-1 0 is the latest
step in the evolution of manufacturing processes for connecting rods.
Conventiona impression die forgng, which was the standard for high
performance connecting rods, has gven way to powder forgngin many
gpplications becauseit offers two distinct advantages:

1.

Closer dimensiond precision, and overdl cost reduction by reducing
the number of machining operations, as evidenced by eimination of
the balancing boss on the smal end of therod.

"Cracking' capability, alowingthe cap to be separated fromtherod
by aprecision breaking process, which does not remove metd and
thus does not affect the dimensiond precision of the large end of the
rod.

The flashless forged closed impression die process produces rods
equivaent to powder forged rods in terms of dimensiona precision,
elimination of trimming operations, and cracking capability. It offerstwo
additional benefits.

Lower cost of materias and manufacturing operations. Forging bar
stock is less costly than powdered meta, and theintermediate
pressing and sintering operations associated with powder forgng are
eliminated.

Higher strength dueto the development of optimum grain flow and
inherent full density. The powder forgng operation concentrates on
increasing density, and induces very little advantageous grain flow.



Current designs duplicate the shape of powder forged rods so that the
precision forged rods are interchangeable with them in finishing
operations. The higher strength potentialy alows for redesign to reduce
rod weight, which will reduce inertia loads and permit secondary weight
reductions in other engine components.

Hgure 6-10 Hashless forged connecting rod.
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