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A Study on the Development of Al Alloy for the Vehicle
Connecting Rod Using Hot Forging
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Abstract : Alumium alloys hot forging process are gaining increased acceptance in the automotive and
electronic industries and hot forging is one of the most efficient manufacturing method for mass product parts.
It has been investigated the microstructures and mechanical properties of Al-11.7Si-0.5Mg (KNT40-T6)alloy
fabricated by hot forging process for development of connecting rod in this study. The microstructure of hot
forged specimen was composed of eutectic structure of alumimum solid solution and Mg»Si precipitates. The
tensile strength of solutionized Al-11.7Si-05Mg alloy was 217MPa. This alloy showed a good corrosion
resistance using electrochemical polarization test.
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Fig. 1 Schemetic of HVSC for melting
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Table 1 Chemical compositions of Al-11.7Si-0.5Mg
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Fig. 2 High prequency preheating furnace using
preheating of billet
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Fig. 3 Optical microstructures as cast structure (a) and
solid solution treatment (b) of Al-11.7Si-0.5Mg alloy

S
BT

(b)

Al

;ﬁi

100 200 3.0 40 5.00 6.00 7.00 8.00 9.00

Fig. 4 SEM micrographs (a) and EDS analysis (b)
of Al-11.7Si-0.5Mg alloy as solid solution treatment
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Table 3 Corrosion properties of KNT40-T6(M1)
and AC4A(M2) alloys
3%NacCl solution

in a deaerated

A d E.W |Ecorr. | Icorr. | CR
cm’ | g/em’ | g Vo |hem® | mpy
Ml | 09 | 265 (108 | -1.91 (05817 | 0.31
M2 | 09 | 269 (1083 | -1.68 |0.7261 | 0.38
A : area, d : Density, EEW. : equivalent weight
Ecorr. : corrosion potential, Icorr. : corrosion

current density, C.R.: corrosion rate

_70_



AEs -

olglet AA}SE Hol FA AldwEel HlEl
KNT 40-T6(AlI-11.7Si-0.5Mg)g=°] AtHd o=
Waldol sttt & & Ao o3 42}
21 s AN 3 gz IS A&,
Fig83% %], 7F=(64) 140mm, AIZ(H%) 58
mm, 9#HAF(HA) 14mme] 7YE 2= AAF
< A&t

Fig. 8 Photo. of connecting rod trial manufacture

4.8 =
AER AR Al aAsRe  Asew
AFILTSI -05Mg #3ol tiste] mazd B3,
AAA B4 B BAEY 24 5E ST 5 O
2o AES 20w, of FFL o g3te AT
= AZYOE A5H AYY ZE AAFL AR

3H3 T

1) HAZA L
o] ¥4
AT,

2) AZAE A7 A A =9} 3&%70‘5
7k 217MPa, 120MPas Jelg o], HA
ASTM 7|&X ¢} A 23S e 9114

) A7 RFAFOR FAEHNS A
B AT &A1 KNT40-T69 734,
7} 0.31mpyE UERo] WA o] ¥ad

Al 1849 o 2 B(Mg:Si)
%24 (Eutectic structure)>.2 TAH o] 9

4) ez AxHoE JHE(HA) 140mm, A=
(H#%) 58mm, YHAAF(HA) 14mme] A-52F 7]
Y 2= AAEFES AZSAT.

2

10.

11.
12.
13.

_71_

. AK. Gupta and D.J. Lloyd, 1992,

. D.A. Porter and K.E. Easterling, 1992,

™

l]Z'-'

&

FII]

. G.A. Chadwick and Bloyce, 1992, ” Magnesium

Alloys and Their Applications ”, DGM Conf.,

p. 93.

. T.J. Ruden, SAE Technical paper No. 900793
. RE. Spear and G.R. Gardner, 1972, ” Effect of

Applied Pressure on Mechanical Properties of
Squeeze Cast Al alloys” Cast. Prod., p. 1988.

. JP. Lynch, LM. Brown and M.H. Jacobs,

1982,  ” Microanalysis of age-hardening
precipitates in Aluminium alloys”, Acta
Metallurgica, Vol. 30, pp. 1380~1385.

. A.J. Bryant, Aluminio E. Nuova, 1977,

"Crystallography of Mg»Si precipitates in Al-
7.051-0.4Mg alloy”, Metallurgia, 42, p. 228.

" Micro-
stuructural study of continuous precipitation in
Al alloys” ICCA3, p. 21.

. Metal Handbook 9th ed., Vol.15, 1988, ASM.,

pp. 327~335.

. JP. Lynch, LM. Brown and M.H. Jacobs,

1987, of
precipitates in  Aluminium alloys”
Metallurgica, Vol.30, pp. 1389~1395.

age—hardening
Acta

” Microanalysis

" Phase
Transformations in Metals and Alloys”, 2nd
ed., Chapman & Hall, p. 307.

Metal Handbook 9th ed., Vol9, 1990, ASM,
pp. 61~67.

G.D. Preston, 1938, proc. R. Soc., A167, p. 526.
A. Guinier, 1939, Ann. Physic, 12, p. 161.

I. Dutta and S.M. Allen, 1991,
hardening of Al-Si-Mg alloy ”
letter, 10(6), p. 323.

” Precipitation
J. Mat. Sci.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


