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Hardenability of 2124 aluminum alloy based on
Jominy end quench test

LIU Jun-cheng, ZHANG Yong-an, LIU Hong-wei, LI Xi-wu, LI Zhi-hui, ZHU Bao-hong, XIONG Bai-qing

(State Key Laboratory of Nonferrous Metals and Processes,
General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The hardenability of 2124 aluminum alloy was investigated by means of Jominy end quench test. The effects
of cooling rate on ageing precipitation and strengthening behavior were analyzed by temperature data acquisition, Brinell
hardness measurement, differential scanning calorimetry (DSC) and transmission electron microscopy (TEM) observation.
The results show that the hardening depth with hardness loss below 10% of 2124 alloy Jominy specimen quenched by
room temperature water is approximately SOmm where the average cooling rate through the temperature range from
222.7 C to 350.0 C is above 2.0 ‘C/s. The age hardening response of 2124 alloy is obviously weakened at slower
quenching rate, which is caused by the loss of vacancies and solutes.

Key words: 2124 aluminum alloy; end quenching; hardenability; precipitation

H &I Al-Cu-Mg A & R 280l A L5 LUk, 2000
A 4 LAG i B LA B R R i R e AN vk

2424 FN 2524 554
Ea—RBIEKRT 2x24 ZAES
Tk AR B A2 .

4, Hr 2124 H5&

B4 KHURENL A T oK DImk. 1970

ﬁm&%ﬂ%,52m4ﬁzu4%

2124 Bty ol JE O AT LR N T Hh K — P ¢

4, FEHATNENAE 2024 HE S HER BT Feu Si
ZL R AR, W T 2124 844, IXREOEAA 4R
Rk T 2024 F5-G 4 0w L, 1T H AT B (1
BIE S PO 7l vk REANGE 57 PERE o IS, 2224, 2324,

HEEME: ERAKRRBAESEDINE (509040100
Yeks BHEA: 2009-08-25; 1&iTHHA: 2010-02-28

BEPESS MR, SR S AR AL B S 1 RE S SR BETT IRl A7
A ISP, NEWKIRK Fl MACKENZIEM:R ]
Jominy AUV K J7FITT 7050 F5-64:F0 7075 2 A
BAEANFRAE RV HIH AT ) 2 P RE A IO AH Z23HT HH B

BIEEE: Tkoke, #I%, Wt diE: 010-82241165; Email: zhangyongan@grinm.com



F20 55 11

R, A BT ORI R 2124 0 & B BT 2119

AR . FE AR H Rl R A 4 s
PERSEEG v, BT 2D70 #R A e st AEA
Fra50t 7150 1 7B04 LUK —Flogr AUAG & & IaE T
JEFFIFST, FFIIR T JURA Mg v 2= 5. skpi
ST 7055 BE A A IR R KRR T TR T 88 iR NI
9T, e MOk N S BUR & 4 ) 2R R R
DRGSR B8 SRATE L B ke, B ST
B R VI 5 VA K S04 HV R A A s ok — I
R L TAED ¥ ARSCVE# R Jominy 7774
XTI NI 2124 BR A G AT R i K S, 2316 T
2124 WG EEERAKBREENE S, 15T 2124 15
B BRI REE, P T KR 3
TH RN A B R P R [ A AT H AT b DL
S RO R AT R SRAAT A R R, Ol 2124 BRA 6 )R
R P18 B A BRI JEERR F1 R A 255 T LS R S
W

1 X8

ARG AT I 2124 555 54 b [ 5
AP Pt PEEEL A A AL FT S AL A 140 mm JEAR,
BEMERDIITE 1.

&1 GELERD

Table 1 Chemical composition of alloy (mass fraction, %)

Cu Mg Mn Ti
4.64 1.55 0.7 0.02
Fe Si Al

0.21 0.07 Bal.
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Fig.1  Schematic diagram of Jominy end quench testing

device
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Fig.3 Hardness curve of 2124 aluminum Jominy end quench

specimen after being water quenched at room temperature and

aged at 191 C for 12 h
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Table 2 Differential scanning calorimetry data for 2124

aluminum alloy (scan rate 10 “C/min)

GP zone GP zone .1?‘ . 2nd .
Data source . . . precipitation precipitation
formation dissolution
peak peak
SMITH!' 68.6 228.5 268.0 293.0
Present work - 222.7 268.2 285.0

25 2 Pk HIH R, X E o #r DSC 2k
L, VR HEFR R J=5 mm 4k BRI AL GP X
Prifiez, PriliEmldvie®, TERA SARYT
H e gy, FLTBCHAR PR T AR R s VAR K 1 A A1
) J=45 mm &b, AL GP DOE NI 2 S
BT LS T PR Vg o AT A1 R KA TR e i
() J=120 mm &b, WR AR R IE R e i Rk
AL, AR R K A AR o VA KO R PR A B A
HE AT AT 1), AT S 0 [ s A rr i P
BUEAEI ROLRE 28 BRI B AL, TERART
B, ANTIHISS T I RORAEOR .

24 TEM %%

K 5(a)~5(c)%3 )k J=5 mm. J=45 mm. J=120 mm
fn BT AR TEM 48, i El(a)~(c) ] LB H, X 34
PR AT AE — LK RRRART, i o M R I
hE Mn AH, VKA HIE 0 I A AT H B AEA
WA R o (R BEAG BEVAE X PR B BN, iR SRR
(1) SAH B Z I T A 4. B 5(a) &tk
HOSHEERZ, HA/MREG B so)Hm SHHE
B, KEBAETFLEE Mn AHJE R, HAT 30 S'attk
AR AR B S(c) A A I B, A A
%15y, HAWERPBIERK G

Kl 5(d)y~5(H)%3 51K J=5 mm. J=45 mm. J=120 mm
pa 7t TEM 5. W LLEH, Bl PR VA K i B 25 ) 3
I, Es S AT EAHECESS L, SE I sEE s, B 5(0)
of SR AR BT HARCORJE L .



o 20 B4 11 3] KUH, 55 BT AR KRR 2124 A SIS 2121

. CA -
5 2124 fie3 SAEERVE S AN R BE B AL K] TEM 3
Fig.5 TEM images of 2124 aluminum alloy at different positions on Jominy end quench bar: (a), (d) /=5 mm; (b), (¢) /=45 mm, (c),

(f) /=120 mm;(a), (b) and (c) Intragranular images; (d), (¢) and (f) Intergranular images
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