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Development of the Hybrid-Lower Arm
Using the H-NCM(Hong NanoCast Mehtod) Rheocasting process
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Abstract

The Hybrid-Lower Arm, which has been developed for reducing cost and weight, was produced by three kinds of casting meth-
ods such as the high-pressure diecasting(HPDC), the squeeze casting(SC), and the H-NCM rheocasting process. The important fac-
tors for development of the Hybrid-Lower Arm are the integral feeding in Al casting for heat treatment and the high joinning ratio
between the steel part and the Al part. In this study, effects of these casting processes on the quality of Hybrid-Lower Arm were
investigated. Compared with HPDC and squeeze casting, the rheocasitng process using the H-NCM slurry had some advantages in
joinning different materials of Al and steel pipe without deforming the steel pipe. X-ray analysis also showed the poreless micro-
structure in semisolid Hybrid-Lower Arm. In the torsion stress test, semisolid Hybrid-Lower Arm was satisfied with the require-
ments of automobile standard.
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Fig. 1. Comparison of three methods for the Lower-Arm : (a) steel
press (b) hot-forging, and (c) hybrid lower arm.
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Fig. 2. The parts for assembling the Lower Arm: (a) steel press and
(b) hybrid-lower arm.
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Fig. 3. Preparation of steel part for hybrid lower arm: (a) The
bended steel tube and (b) The finished steel part by hydro-
forming process.

Table 1. Casting parameters for each process.

Pourin Initial Velocity
Methods Tem erat%lre velocity in the cavity
P (m/s) (m/s)
HPDC 650 °C 0.2 2.0
Squeeze casting 725°C 0.15 0.15
Semisolid 586 °C 0.8 02
Casting
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Fig. 4. The schematic drawing of H-NCM slurry maker.
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Fig. 5. The various defects in HPDC process: (a) the leakage of molten liquid, (b) the deformation of the steel tube, and (c) some casting

defects.

Fig. 6. The defects of the molten liquid leakage in the squeeze casting process.

(18)



-259 -

»

(b)
or -
(d)
Fig. 7. The analysis of semisolid hybrid lower arm using H-NCM
slurry: (a) the complete product, (b) the picture of vertical
section in joint region, (c) the picture of the joint interface

by a metallographic microscope, (d) the microstructure of
aluminum part by casting of semisolid slurry.
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Fig. 8. The analysis of the complete product: (a) the blister test after
heat treatment processing and (b) the result of X-ray test.
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Fig. 9. The final product of the semisolid hybrid lower arm.

Table 2. The mechanical properties of aluminum part of semisolid
hybrid lower arm.

Y'S(0.2%offset) UTS Elongation
(MPa) (MPa) (%)
the average 237 296 12.10
value
the lowest 21 284 1030
value
350
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Fig. 10. Stress-strain curve for aluminum part of semisolid hybrid
lower arm.

=3 XH2E Azl 710ek 22 Ee2E Lo
A9 AT} Fig. 8(b)e= AlFe] UFAd4LS H7ist
B Axfoln] YA H BE Xray Halls A9
! 1mm o]’ 7127 #&=HA At

WAL TR ISRt A 8 AF= A=
gxHog, A& Al o3 SHRFH a2 o
ALYl EAHORE 317] wiZel 7] =
HUe slolHe|e 2oj¢ke] Fxof Hrk <
Qlo] Frt. 53], 9 FENME o] FAA7H] HetEol
Felal 249 FHO] My HASAA AF
Aol H3ter Ao ALZET} Fig. 9= S
g 2oj¢te] =A% Abxlo|t),

2R EJolojof|A] So0iQE S x| E Hdsl=
AR O 2A, A A9 8-S ARSI SRS A

—

= X-ray

w9

s 5709 Qkdsh AAdE we Y gl A% g B
FHHoE WY FEHF 2L YalFel B8 AW £

~

}

pud

ZladTaolr AR Tl B =AM 71

lofof gt} & AlgellA AZkE slo]Hej= 299k A3

|



~260 - 7723 A 284 #63 (2008. 11)
AE UM s S Ui St ATt AY, 9= A, a2|a WAL Tl
A A R AIBES Wl 203 WL 9B 29 FEug vag 23 oest g 8L 98 4 9)
ojch. dubzlog AFrly A7 TRFe] g AFe Ao At
AL 71AH =4A gR7} GolstARt Ty} Bt 1. It Al °‘7ﬂ°lE AEFZLA 23 f
ol AL, Auk tpol A’ Fxwe] A, 23 ALl Ao wig- A7) wEel] A€ FHO] #Me] yehston
ol ARJAIE e Bekisgele A8 71 jivk 29 T8 wistol] whet PgARl Febdste] E7bssi
% sn FaE 2 Aol 4uS S8R AT 2 242029 N8, 2§30 AT Fu
o] A B nge dHARAE A F7) el 5 A WY 9 8EEd T Ao sl A= TijiEe] Ho
AlFEES] 8 3 F sfUE 71 vk Table 2= 2t A del vehd Fx2F Wil viAl Agte] vyt
AZolA AHT 1A dde] A3 veplia sl 29 3. H-NCMZ 283 Wil F292 53 A2 <8
10& Z- A1gEe] o &9 a5 vepli sict. duby £ A&ow A F I 2E FHO WY glo] Wiy
O X GAle) g sfelHE Ml SRS FEAY Fdo] FE stolBe = oS AFD & AT
% 200Mpa, Q137 E 250Map, A& 8% Y =R st 4. AAE WAL sle|He|E 2ol TeEA]E] ©]F- 296
It Wiste] whE slelHEE Zojqre] A9 ZF AlFE Mpa B 121 %2 A& vEple] 71E Roleks tiAT
B olsh e BAA g BE 43 shn 9 F9e Aow Azdt
RS Fxo] ARl 549 SF X AT AFWH
7S] BUE AT FRAGE H2BAD 5 9lrhT) Haes
T, iAEA Ao RE SYA 240] 7R Hol 2zl
719 7 g3 A3, AAFo 2 Fdd 2AHEX 7)<l [1] J. H. Kim, L. S. Jung : "Aluminum Diecasting Technology",
3 WMol WS WAl ZIAE BHAE kol 71qd (1994).
. El]] = . ! ﬁf é;j{;}j;]ﬁ ] ]7]} i [2] H. S. Kim : Korea Patent No. 10-0822544-000 "Light weight
- =°l H-NCM o = ¢ 4 NRC, lower arm reinforcing intensity and reducing welding region",
SSRE Q& ml=rEel whgal SefE] AR 7HEY 2al 7 (2007).
7] wjEol AFEe] EAIX HE3F eEdF o3, =4 VERE & [3] H.S.Kim : Korea Patent No. 10-0834249-0000 "Light weight
A A THS]. lower arm reinforced intensity", (2007).
[4] C.P. Hong, J. M. Kim, M. S. Kim : KP Patent no. 03-03250
(2003).
58 £ [5] C. H. Jang : "Casting Methods in the Diecasting" , Journal of
the Korean Foundrymen's Society, (1994), 14~20.
ALt 2 A7FE7 l—.% 23k 2lgHol slo|BF T Zolet 7 [6] 1l\(/I P..\iou%%/[ S S(i/(r)r(l)pz) I:I‘esltusr; and Properties of Semisolid
ke 93 o7 2B ZL 8ad) stz Aarl=A aterials, y , 45~
f sl Holh~g =1 © ]_H: 4l ];' 877 [7] William G. Workington : "Diecasting Defects : Cause and
& apale, ol zojge] e 29 fH 8 Solution", NADCA, (2002).
Frli F2EFH] olFHAEAl Selokstal, ¢l [8] M. Itamura, C. P. Hong, and J. M. Kim : J. JFS. 77, (2005),
o AAY F254 2 7AA BYAZL 5ao] Hojel 7} 537-541.

(20)



