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A Study on the Fabrication and Characteristics of Al-Sn
Alloy Strips by Twin-Roll Process

Jeong-Keun Lee, Dae-Heon Joo and Myung-Ho Kim'

Abstract

Twin-roll process is a relatively new continuous casting process which can produce high-quality strip products directly, and
solidification rate can reach 10’ to 10* K/s, leading to fine and uniform microstructures with enhanced mechanical properties.
The strip casting condition for producing fine Al-Sn alloy strip was obtained experimentally, and defects appearing on the strip
was examined. Crack formation and surface quality of the strip was found to depend mainly on process parameters such as melt
temperature, roller gap and rolling speed. Sn structure of network type was observed in Al-205n and Al-40Sn alloy strips, and cH
spacing of Al-40Sn alloy was smaller than that of AlI-20Sn. Bonding strength of the heat treated specimens increased with
increasing of soaking time and temperature, and bonding strength of Al-20Sn alloy was more superior than that of A1-40Sn alloy.
However wear resistance of Al-40Sn alloy contained large amount of soft Sn which possess good anti-friction characteristics was
superior than that of Al-20Sn alloy. (Received June 18,2002)
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Fig. 1. Schematic illustration of twin-roll strip casting process.
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Table 1. Strip casting condition of Al-Sn alloys.

Tundish nozzle
@  Tundish angle (°) Nozzle tip (mm) Contact angle (°)

30 W70 X T2.5 10
Roll
@ Roll speed (m/min) Roll gap (mm)  Roll temp. (°C)
9,14,18,22,27 1.5,2,25,3,3.5 R.T.
Melt
€) Melt temp. (°C) A20 627, 630, 640, 660
A40 607, 610, 620, 640
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chill cast Strip casting Table 2. Analyzed chemical composition of Al-Sn alloys
(wt.%).
k 4 b4
Ingot « ;;knr::tss : Strip « ;ﬁﬁf = Sn Cu Al
v v Al-20Sn(A20) 19.31 1.01 Bal.
Coldroling |« JoKness : Coldrolling [« JioKness : Al-40Sn(A40) 39.13 1.00 Bal.
Heat treatment Il— §g°°_c Cladding [« 50%
min.
v 1 T T 1 I I 1 '
Cladding < 50% Heat treatment ? — A20
T Z——— 0 A40
4
Heat treatment I" 25{.”0 Bearing € Al-Sn // BM
min.
Bearing < Al-Sn // Pure-Al /i BM
(a) (b)

Fig. 2. Flow chart of manufacturing processes of metal bearing
; (a) conventional process and (b) strip casting process.

910 thermal analyzer, USAYS o]8-3}] 2AJ3}elon]

old FeLEL 5°C/mineE s} rHRAL 7

A|H-g HulX](emery paper)?} diamond pasteS ARE-
3led 1 um7FA] Sul(polishing)dt ¥ 0.5%HFe)| <}
5% &b F-A(etchingpA A F3Ev|Ad P SEM/
EDX(Hitachi, X-650, Japan)2- AF&-3}e] Bas)¢ic)

2.3 =& 9 oi2RAH

A2l 220°C~450°C] 2= 9lA 2+ 108,
304, 6037k et om, 7t AHe| wMEA] B AHj
7= WIS EAsY. HIPrE A2 peel test
(ASTM D3167y32e2 3192, o]d cross head
speed= 200 mm/minSE 33} H[12].

WolRA|§-2 Riken-ogoshid] W=E2A|E 7] (OAT-U,
Riken-ogoshi's Universal Wear Tester)s AF8-3}ed 3
slsdet. ofdl] mlEAIY-E Ade] ZAF27IA AAls]
gon AHE3F2 2.1keg, "tEAYE 200 m, 55
=5 0629 1.65 m/sec®] A& 2 1&x7oz w3}
A A}, =3 AAE SCMA7FS 850°Co A 4558
Al 175°CE 33t A3 F ARSI o|df
Al Be] A== 54 5HRCYT vl2AE F vl
& A0 o] 81 AL dSd Zon, uEAY F
Al#e] FHE SEMeZ 51}

B-b
W= Pl ()
3714 Wi wlokesg, B el %, b nhez)

--— Endothermic Exothermic —»

570 580 50 600 610

620 630 640 650
Temperature (°C)

Fig. 3. Result of the DTA analysis to investigate the melting
points of Al-20Sn and Al-40Sn alloys.
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Fig. 4. Changes of the fabrication characteristics of the Al-Sn

alloy strips with the melt temperature and the roll speed.
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characteristics ; (a) Al-20Sn alloy and (b) Al-40Sn alloy.
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Fig. 6. Changes of the surface quality of the strips with roll
gap and roll speed.
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Fig. 7. Variation of surface characteristics of (a) Al-20%Sn and
(b) Al-40%8Sn alloys with the roll gap and the roll speed.
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Fig. 16. Specific wear rate with Sn content and sliding velocity
for the bearing alloys after heat treatment. £ 02 3

Fig. 17. SEM micrographs of wear tracks ; (a) Al-20Sn alloy
(V=0.62 m/sec.), (b) Al-20Sn alloy(V =1.65m/
sec.), (¢) Al-40Sn alloy(V =0.62 m/sec.) and (d) Al-
40Sn alloy(V = 1.65 m/sec.).
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