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KES M-E423

1. Scope of Application
This shall be for designing and evaluating gasoline engine thin EXH. Mani of passenger

and commercial car for improving durability of Exhaust Manifold (Hereinafter, this shall be
Exh. Mani.) and decreasing engine weight.

2. Purpose

This shall be for optimal design and quality acquirement through specification

standardization of thin Exh. Mani for improving durability and decreasing weight of
traditional Exh. Mani manufactured with cast iron.

3. Specification Decision

3.1 Mertt of thin Exh. Mani
- Weight reduction of 30% to cast iron (FCD45F) shall possible.
- Engine exhaust gas can be reduced through 10% shorter arrival time to light-off temp,
which is catalystic activating ternperature, compared with cast iron.

- Material shall be heat-resisting and have higher heat fatigue strength than cast iron
and pipe for its delicate structure.

- Design freedom shall be higher than pipe welding Exh. Mani because manufacturing
method shall be cast.

3.2 Thin Exh. Mani matenal

- Material of thin Exh. Mani shall be stainless steel and standard shall be TR115, which
Is standard of Hitchner, company possessing patent of this material. The chemical

composition of TR115 shall be shown in table 1 and mechanical and physical
composition shall be shown in table 2.

Table 1 Chemical composition comparison of principal material
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Table 2 Mechanical and physical property comparison of principal material

: ; Thermal Thermal
Material 0.2%Proof | Young's Elongation | Expansion Condu-
Stress Modulus Coefics tivit
(MPa) (GPa) e Lcmnt ctivity
(10°%/k) (W/m K)
TR115 50 | 210 | 33 | 90 | 206

3.3 Manufacturing method of thin Exh. Mani
- This Exh. Mani shall be manufactured by LSVAC method which is manufacturing
patent of Hitchiner.

- LSVAC : Loose sand vacuum assisted countergravity (Refer to figure 1.)
- Generally, manufacturing of thin Exh. Mani shall be impossible to manufacture with

general method for high melting point and fast solidification of TR115. LSVAC method
should be used.
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Fig. 1 Comparison of LSVAC method and general method

- Merit of LSVAC method shall be as follows.

e Melted metal shall flow well for casting complex shape.
e Thin cast shall be possible.
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