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The correlations between tensile properties (yield strength, ultimate tensile strength and 
uniform strain) and indentation hardness are studied for two types of A I - Z n - M g  alloys. 
The reasons why Tabor's equations do not well f i t  the experimental data when the strain- 
hardening coefficient is larger than 0.3 are discussed. New equations for the determination 
of tensile properties from hardness measurements are theoretically derived and found to 
be in excellent agreement with the experimental data for A I - Z n - M g  alloys. The equations 
are Tu = (H,,/c2) [4.6 (m -- 2)] n~ -2 and o v = (Hv/c2) 1/(3-m) (12.5/E) (m-z)/~3-m} 
+ 25 (m -- 2), where Tu and o v are ultimate tensile strength and yield strength, Hv is 
Vicker's hardness number, m is Meyer's hardness coefficient, E is Young's modulus, c2 
isa constant about 2.9 in magnitude. In these equations Tu, or, Hv and E are all expressed 
in kg mm -2. 

1. Introduct ion 
Non-destructive testing methods for estimating 
mechanical properties of  metals are always attrac- 
tive and in demand especially for those structural 
parts which are not suitable to conventional tension 
or compression tests. The engineering applications 
of the weldable, strong, easily machined and 
corrosion-resistant A I - Z n - M g  alloys are growing 
fast. Although intensive works [1-5]  has been 
performed to relate hardness measurements to 
yield and tensile strength of  certain metals and 
alloys, there appear to have been no attempts to 
obtain a good relationship specifically for A1-Zn 
-Mg alloys. Tabor [ 1 4 ]  has undertaken much 
experimental work and has given a detail theoreti- 
cal analysis of  hardness in relation to the stress- 
strain curve. A number of investigators [2, 5, 6] 
hitherto adopted his calculations as a basis for 
comparison with their results. In comparing the 
experimental data for various alloys [5-7]  with 
Tabor's calculations are inappropriate. The reasons 
why Tabor's equations do not fit the experimental 
data well when the strain-hardening coefficient 
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is greater than 0.3 will be discussed. New equations 
for the determination of  the ultimate tensile 
strength from hardness measurements will be 
derived theoretically and compared with the ex- 
perimental data of  A l - Z n - M g  alloys. 

While many efforts have been made to investi- 
gate the relationship between hardness and the 
stress-strain curve, there seems to have no success- 
ful work in evaluating the 0.2% offset yield strength 
of metals from hardness measurements. Atkins and 
Tabor [4] derived a compressive stress-strain 
curve for steel and copper from hardness measure- 
ment. Nichols [8] calculated tensile stress-strain 
curve for some carbon and low alloy steels. How- 
ever, their results cannot be extended to the region 
of less than 4% strain, and are not good enough for 
describing the stress-strain curves of A1-Zn-Mg 
alloys. We derive here a general expression which 
correlates the 0.2% offset yield strength and ulti- 
mate tensile strength with hardness test data. Our 
experimental data for two types of A I - Z n - M g  
alloys under various heat-treatment conditions 
agree very well with the derived general expression. 
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2. Derivation of tensile strength 
A relationship between the ultimate tensile strength 
of a metal and its hardness number as well as its 
Meyer's hardness coefficient was first deduced by 
Tabor [1]. Assuming the validity of Holloman's 
true stress/true strain curve [9] o =Ke n, Tabor 
first derived the Meyer's Law P = K ' d  m theore- 
tically and show that the work-hardening coef- 
ficient n of a metal is roughly equal to m -  2, 
where m is the Meyer's hardness coefficient. 
Replacing true stress o by T(1 + e), where T is 
the nominal stress, Tabor obtained 

and 

n 
eu - (1) 

1 - - n  

Tu = K ( 1 - - n )  ~ (2) 

where eu and Tu are uniform strain and ultimate 
tensile strength respectively. Suppose the Brinell 
hardness test produces an indentation of chordal 
diameter d = D[2, where D is the diameter of the 
spherical indenter, the Brinell hardness number is 
given by 

HB = C,K(O.1) n (3) 

where C1 is a constant roughly equal to 2.6. 
Suppose the Vicker's pyramid produces an inden- 
tational strain of 8%, the Vicker's hardness number 
can be expressed by 

Hv = C2K(0.08)" (4) 

bers and ultimate tensile strength can be made if 
we treat true strain properly. 

From the constancy-of-volume relationship, it 
has been shown that the uniform strain eu is equal 
to n [10] provided that the Hollomon equation, 
o = Ke n, is valid. Since the relationships between 
true stress/strain (o/e) and engineering stress/strain 
(T/e) are e = In (1 + e) and o = T (1 + e), we have 

T "  = o u  _ K e  n - K n n  (7) 
1 + e u exp (eu) exp (n) 

where Tu denotes the ultimate tensile strength 
derived by our approach, o u and eu are true stress 
and nominal strain, respectively, at e = eu. Sub- 
stituting Equations 3 and 4 into Equation 7, we 
now obtain 

T(~ (10n)" 1 
- = ~ (3.68n) n (8) 

HB C1 exp (n) 2.o 

and 

T~ (12.5n)" 1 
Hv - C2 exp (n) = 2;'-9 (4"6n)n" (9) 

In Fig. 1, we plot the theoretical curves given by 
Equations 5, 6, 8 and 9 and the experimental data 
given by O'Neill [7]. It is evident that our approach 
fits the experimental data much better than Tabor's 
results especially at n ~> 0.3. It will be shown later 
that Equations 8 and 9 agree very well with our 
experimental data on Al-Zn-Mg alloys. 

where C2 is a constant roughly equal to 2.9. Sub- 
stituting Equations 3 and 4 into Equation 2, Tabor 
obtained the relationships of ultimate tensile 
strength for a metal with its hardness number and 
work-hardening index, i.e. 

Tu ( 1 - - n ) (  lOn tn 
HB -- 2.6 \ l - - n ]  (5) 

and 

Tu (1 - -n )  [12.5nln 
- 2 7  (6) 

Tabor's equations fit experimental results quite 
well at n ~< 0.3. However, at n ~> 0.3 the deviation 
from experimental data is no longer tolerable. 
Since in his derivations, Tabor took nominal 
strain as true strain, we feel that a better ap- 
proach to the correlation between hardness num- 

3. Derivation of  yield strength 
Morrison [11] suggested that if the true strain in 
Hollomon equation was taken as the sum of plastic 
and elastic strains, a value of yield stress can be 
obtained at the intercept of the stress/strain curve 
o = Ke n and the elastic modulus line o = Ee. E is 
the Young's modulus. The intercept is at a stress 

= { s 
oo \e~ (10) 

Since the exact value of elastic limit of a metal 
depends critically on the measuring device used to 
record extension, it is more applicable in engin- 
eering design to use the 0.2% offset yield strength 
than the true elastic limit. In order to calculate the 
0.2% offset yield strength, we should find the 
common root oy of Hollamon equation a = Ke n 
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Figure 1 (a) Comparison of theoretical 
curves from Equation 5 (dash curve) 
and Equation 8 (solid curve) with ex- 
perimental data (points) given by O'Neill 
(b) Comparison of theoretical curves 
from Equation 6 (dash curve) and 
Equation 9 (solid curve) with experi- 
mental data (points) given by O'Neill. 
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and equation o = E ( e - - 0 . 0 0 2 ) .  It means one 
should solve the equation 

K e  n - - E e  + 0.002E = 0. (11) 

In general, as the value of  n ranges from 0 to 
0.5, it is not easy to solve Equation 11. However, 
a schematic method can be used to find the first 
order approximation of  the common root oy. 
Keeping E constant, and plotting a straight hne 
o = E ( e -  0.002),  and then plotting the curves 
a = K e  n for varying values of  n on the same 
co-ordinates with a as ordinate and e as abscissa, 
we find that the intercepts of  the straight line and 

curves are approximately a linear function of  n, 
i.e. 

= I g_g__l 1/(1-rt) 

oy ~-- Oo + cn \ E n ]  + on, (12) 

where c is a constant depending on the value of  
Young's modulus E. The stress/strain curves in our 
experiments indicate that E is very close to 7000 
kg mm -2 for all of  our specimens. This is a typical 
value of  Young's modulus for aluminium alloys. 
Once E is fixed, the constant c is then determined 
as c~- -25kgmm -2. It will be shown later that 
Equation 12 explains our experimental data on 
0.2% offset yield strength very well for A 1 - Z n - M g  
alloys. 
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TABLE I Chemical composition of testing alloys 

Material Zn (%) Mg (%) Mn (%) Fe (%) Si (%) Cu (%) Ti (%) Zr (%) 

Type A 4.15 1.50 0.35 0.30 0.14 0.10 0.05 0.00 

Type B 4.20 1.55 0.30 0.28 0,14 0.07 0.04 0.13 

4. Experimental details 
Two types of A I - Z n - M g  alloys were used in this 

investigation. The compositions of both  alloys are 
shown in Table I. The specimens were solution 

heat-treated at 465~  for 2 h  and quenched in 
water at room temperature followed by a single- 
step or two-step ageing at various temperatures 

and times such that different values of hardness 

and strength resulted. Hardness tests were carried 

out with a Wolpert-hardness tester. A load of 
30 or 50kg was used in the determination of 

Vicker's hardness, Hr.  All specimens were tested 

on the same tester with a 2.5 mm diameter ball 

indentor for the determination of Meyer's hardness 

coefficient, m. The tensile tests were carried out 

on an lnstron Universal Testing Machine. A strain 

gauge extensometer was employed to insure an 

accurate load-e longat ion  curve. 
For each specimen, the 0.2% offset yield 

strength, ultimate tensile strength and uniform 

strain were measured from load-e longat ion  curve. 

The experimental data used for the calculation of 

parameters K and n in the true stress-strain 
equation (o = Ke n) were obtained from the strain 

ranging from 0.02 to 0.09. It was observed that 

the stress-strain curves showed stepped phenom- 

enon for a few specimens. In these cases, measure- 
ments were taken from the envelope of the stepped 
curves. Meyer's law, P = K ' d  m , was employed in 

calculating Meyer's hardness coefficient, m, from 

the observed load, P, and chordal diameter, d. In 
this investigation, all the parameters (K, n, m)  were 

calculated using an IBM 1130 computer with least- 

square fit. 

5. Experimental results and analysis 
The details of the ageing process for each specimen, 

its resultant Vicker's hardness Hv, the proportional 

constant K of the Hollomon equation, the work- 

hardening index n, Meyer's hardness coefficient m, 
and the uniform strain for A and B type A1-Zn 

-Mg alloys, are listed in Tables II and III respect- 

ively. It is easily seen that the experimental data 

of n and m agree very well with the equation 

TABLE II The details of ageing processes for each specimen and its resultant Vicker's hardness, Hv, strength coef- 
ficient, K, work-hardening index, n, Meyer's hardness coefficient m, and uniform strain, eu, for type A A1-Zn-Mg 
alloys 

Specimen Ageing process H v K n m -- 2 n 
(kg mm-2) (kg mm-2) 1 -- n 

~U 

A1 125 ~ C (2 h) 79.98 55.69 0.275 0.267 0.38 0.19 
A2 125 ~ C (4 h) 90.96 54.77 0.226 0.181 0.293 0.17 
A3 125" C (4 h) 87.12 53.97 0.223 0.214 0.288 0.21 
A4 125 ~ C (8 h) 83.82 53.92 0.215 0.221 0.274 0.15 
A5 125 ~ C (8 h) 83.94 53.86 0.204 0.213 0.276 0.14 
A6 125~ (16h) 114.50 53.60 0.150 0.152 0.176 0.14 
A7 125 ~ C (24h) 128.60 53.70 0.108 0.109 0.109 0.11 
A8 125 ~ C (48 h) 134.30 54.62 0.087 0.095 0.095 0.09 
A9 125 ~ C (48 h) 136.00 53.94 0.087 0.080 0.095 0.09 
A10 125 ~ C (96 h) 142.00 55.38 0.080 0.086 0.87 0.08 
Al l  125 ~ C (96 h) 140.80 55.05 0.076 0.075 0.0825 0.08 
A12 80 ~ C (24 h) + 120 ~ C (96 h) 134.60 56.96 0.078 0.063 0.0846 0.10 
A13 80 ~ C (24 h) + 150 ~ C (12 h) 124.30 55.08 0.088 0.103 0.0965 0.09 
A14 150 ~ C (6 h) 80.30 50.36 0.196 0.193 0.244 0.13 
A15 150 ~ C (12 h) 92.40 50.60 0.153 0.146 0.181 0.09 
A16 150 ~ C (24h) 104.80 51.68 0.139 0.151 0.161 0.09 
A17 25 ~ C (70 days) 107.70 67.91 0.237 0.224 0.311 0.19 
A18 25 ~ C (70 dats) 104.50 68.52 0.243 0.259 0.321 0.20 
A19 25 ~ C (180 days) 101.90 64.58 0.220 0.230 0.282 0.18 
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TABLE III The details of ageing processes for type B specimens and their resultant Vicker's hardness, Hv, strength 
coefficient, K, work-hardening index, n, Meyer's hardness coefficient, m, and uniform strain, e u. 

Specimen Ageing process Hv K n m -- 2 n e u 
(kg mm -5) (kg mm -:) t -- n 

B1 125 (1 h) 67.50 67.06 0.298 0.345 0.425 0.13 
B2 125 (1 h) 68.62 68.43 0.310 0.275 0.449 0.13 
B3 125 (2h) 74.16 69.56 0.309 0.291 0.447 0.11 
B4 125 (2 h) 75.90 67.43 0.286 0.299 0.401 0.12 
B5 125 (4 h) 100.20 68.89 0.208 0.210 0.263 0.14 
B6 125 (4h) 103.20 68.91 0.206 0.204 0.260 0.15 
B7 125 (8 h) 96.00 65.98 0.209 0.229 0.263 0.14 
B8 125 (8 h) 100.80 65.79 0.202 0.185 0.254 0.12 
B9 125 (16h) 127.50 64.50 0.132 0.141 0.152 0.12 
B10 125 (16h) 124.20 64.82 0.124 0.112 0.142 0.12 
B l l  125 (24h) 134.30 65.80 0.101 0.097 0.112 0.10 
B12 125 (24h) 134.70 64.84 0.104 0.101 0.116 0.10 
BI3 125 (48 h) 142.40 66.57 0.095 0.087 0.105 0.09 
B14 125 (48 h) 141.30 66.72 0.096 0.088 0.106 0.09 
B15 125 (96 h) 135.20 62.84 0.089 0.062 0.098 0.09 
B16 80 (48 h) 112.20 80.50 0.198 0.189 0.247 0.15 
B17 80 (96 h) 121.50 77.82 0.169 0.180 0.204 0.15 
B18 80 (144 h) 125.40 78.38 0.157 0.161 0.186 0.15 
B19 25 (70 days) 112.60 84.25 0.229 0.206 0.296 0.15 
B20 25 (70 days) 112.50 84.91 0.222 0.206 0.286 0.13 
B21 25 (180 days) 112.50 81.73 0.199 0.188 0.248 0.t3 

n = m - -  2 derived by  Tabor. However, our experi- 

mental  data of  uniform strain eu show large 

deviation from Tabor 's  expression o f  uniform 
strain (eu = n/(1 --n)). Instead, the experimental  
data fit the equation eu = n quite well, if  n is small. 
For  large n the observed uniform strains are smaller 
than that  predicted by  eu = n. This phenomenon 
has been previously reported by  Ono [12] .  He 
stated that  " I t  is expected,  however, that  the 
stress concentrat ion at macroscopic and micro- 
scopic flaws produces premature necking".  There- 
fore, if  the flaws can be removed, the observed 
uniform strain would be closer to the value pre- 
dicated by  eu = n. Although the deviation of  

observed uniform strain from the value of  n is 
not  small at larger n, the effect of  this deviation 
on the calculated value of  tensile strength is 
negligible. This can be seen by comparing T" = 
Ke~/(exp eu) and T~ =Knn/(expn). The ratio 
of  these two equations is R = (eu/n) n exp (n--eu) .  
Since both n and eu are small values with same 
order of  magnitude,  R always has a value of  about  
1. For  instance, at n = 0.22 and eu = 0.15, R = 
0.986. This means that  the deviation of  the calcu- 
lated Tu is only 1.4% if  eu is substi tuted by  n, 
even though the difference between n and eu is 
quite large. Thus we can rearrange Equations 9 
and 12 and eu = n and obtain 

Hv [4.6(m - -  2)] m-2 (13) 

o ,  - -  
=\C-22J (~fi-) (m~)/(3 m)+25(m-2) 

(14) 

(15) 
and 

eu = m - - 2  

since 

(o.o8)" 

as shown in Equation 4. 
Equations 13 to 15 give the relationships be- 

tween tensile properties (ult imate tensile strength, 
yield strength, and uniform strain) and the numbers 
of hardness measurements (Vicker 's hardness and 
Meyer's index).  Thus, non-destructive tests can des- 
cribe the tensile properties of  a metal  quite well. 
From Tables II and I l l  it  is clear that  the strength 
coefficient,  K, of  the Hollomon equation is a 
function of  ageing temperature.  However, K is 
independent  of  ageing time in the present work. 
for example,  for type A specimens aged at 125 ~ C, 
in spite of  the fact that  the ageing time ranges 
from 4 to 96 h, K is always approximately  equal 
to 5 4 . 4 k g m m  -2. The general t rend is that  K 
decreases as ageing temperature is increased. It 
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TABLE IV Comparison of yield and ultimate tensile strengths calculated from Equations 13 and 14 with experimental 
observed data for type A A1-Zn-Mg alloys 

Specimen Observed Calculated ay - -  ay o Observed Calculated T u - -  T u 

yield yield Cry o tensile tensile Tu 
strength strength (%) strength strength (%) 
O'y o ay T u T u 
(kg mm-2) (kg mm-=) (kg ram-2) (kg mm-2) 

A1 15.01 15.85 5.6 28.98 29.17 0.6 
A2 18.56 21.06 13.5 31.07 30.36 --2.2 
A3 19.10 18.85 -- 1.2 31.52 29.97 --4.9 
A4 19.98 17.95 --10.1 30.69 29.03 --5.3 
A5 20.87 18.27 --12.4 30.98 28.84 --6.8 
A6 26.51 28.27 6.6 34.76 37.41 7.6 
A7 32.38 35.16 8.5 38.46 41.14 6.9 
A8 36.37 37.94 4.3 40.88 42.81 4.7 
A9 36.24 39.71 9.5 40.16 43.29 7.7 
A10 38.43 40.99 6.6 42.12 45.21 7.3 
A11 38.85 41.60 7.0 42.09 44.82 6.4 
A12 40.30 40.74 1.1 43.48 42.91 --1.2 
A13 37.05 34.40 -- 7.1 40.88 39.69 --2.8 
A14 20.17 18.27 -- 9.3 29.06 27.08 --6.7 
A15 25.14 23.11 -- 8.0 32.33 30.08 --6.9 
A16 27.17 25.91 -- 4.6 33.51 34.22 2.1 
A17 23.17 22.51 -- 2.8 38.77 37.42 --3.4 
A18 22.55 20.24 --10.2 38.77 37.75 --2.6 
A19 23.50 21.07 -- 10.3 38.29 35.63 --6,9 

has been suggested by Morrison [11] that for 

steels K is a linear function o f  carbon content  and 

of  the square root of  grain size. In present work, 

however, the chemical compositions are fixed 

and the grain sizes are almost the same for all 

specimens of  the same type. Therefore, it is 

suggested that K might also be a function of  the 
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now under investigation. 

The calculated values of  yield strength and 

ultimate tensile strength from Equations 13 and 

14 are now compared with the observed experi- 

mental data as shown in Tables IV and V. It can be 

seen from the tables that the agreement between 
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Figure 2 Comparison of experimentally observed values of yield strength (Oyo) with theoretical values (cry) calculated 
from Equation 14 for type A (a) and type B (b) A1-Zn-Mg alloys. 
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TABLE V Comparison of yield and ultimate tensile strength: calculated from Equations 13 and 14 with experimental 
observed data for type B A1-Zn-Mg alloys 

Specimen Observed Calculated ay --  Oy o Observed Calculated T~ -- T u 
yield yield ay o tensile tensile Tu 
strength strength (%) strength (%) 

~ .y  r .  T~ 
(kg mm -2) (kg mm -2) (kg mm -2) (kg mm -2) 

B1 16.24 14.07 --13.3 31.22 31.71 1.5 
B2 16.61 15.59 -- 6.1 31.22 29.31 -- 6.0 
B3 16.70 16.13 -- 3.4 31.14 32.33 3.8 
B4 18.06 16.20 --10.2 32.12 33.43 4.1 
B5 27.02 25.07 -- 7.2 39.46 39.82 0.9 
B6 26.60 26.25 -- 1.2 39.44 40.74 3.3 
B7 25.64 22.99 --10.3 37.07 38.90 4.9 
B8 26.35 26.75 1.5 37.52 39.16 4.3 
B9 34.95 37.85 8.3 43.16 48.00 11.2 
B10 37.07 39.31 6.0 44.67 46.13 3.2 
B l l  42.21 44.09 4.4 47.23 49.68 5.1 
B12 40.69 43.84 7.7 46.52 49.87 7.2 
B13 43.42 47.88 10.2 48.53 52.60 7.6 
B15 42.11 47.78 13.4 46.28 50.02 8.0 
B16 32.24 29.57 -- 8.2 48.49 43.74 -- 9.7 
B17 36.19 32.84 -- 9.2 49.84 47.01 -- 5.6 
B18 36.68 35.51 -- 8.1 51.09 47.82 -- 6.3 
B19 29.30 28.50 -- 2.7 48.30 44.58 -- 7.6 
B20 30.77 28.47 -- 7.4 48.10 44.54 -- 7.3 
B21 33.21 29.73 --10.4 48.89 43.82 --10.3 

ca lcu la ted  and  obse rved  values is exce l len t .  

Genera l ly ,  t he  dev ia t ions  are less t h a n  10%. Since 

the  da ta  o n  m e c h a n i c a l  p rope r t i e s  o b t a i n e d  f r o m  

tens i le  and  h a r d n e s s  t es t s  f r e q u e n t l y  e x h i b i t  con-  

s iderable  f l u c t u a t i o n ,  i t  seems t h a t  a m o r e  precise  

a p p r o a c h  is o f  n o  s ignif icance.  In o rde r  to  o b t a i n  

a c learer  p ic tu re ,  we p lo t  the  obse rved  values versus  

ca lcu la ted  values o f  y ie ld  a n d  tens i le  s t r e n g t h  in  

Figs. 2 and  3. The  d a t u m  p o i n t s  fall close to  the  

45  ~ cen t re  l ine.  Averaging the  dev ia t ions  o f  all 

d a t u m  po in t s ,  we f o u n d  t h a t  the  average dev ia t ions  

are less t h a n  1% fo r  t y p e  A 1 - Z n - M g  alloys,  and  

less t h a n  4% for  t y p e  B A I - Z n - M g  alloys.  

6. Conclusions 
The  co r re l a t ions  b e t w e e n  ha rdnes s  and  tens i le  
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Figure 3 Comparison of experimentally observed values of tensile strength (Tu) with theoretical values (Tu) calculated 
from Equation 13 for type A (a) and Type B Co) A1-Zn-Mg alloys. 
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properties have been studied for two types of 
A1-Zn-Mg alloys. The following conclusions 
were drawn from this study. 

(1) The reason why Tabor's equation do not 
fit the experimental data well when the strain- 
hardening coefficient is larger than 0.3 is attri- 
buted to the improper use of true strain. 

(2) The tensile strength of a material can be 
calculated from hardness measurements by the 
following equation, if the true stress-true strain 
curve is given by Holloman equation. 

, Hv (12.5n) n Hv [4.6 x (m -- 2)] m-2 
Tu = C2 "~expn = C --5 

where C2 is a material constant about 2.9 in mag- 
nitude. 

(3) Under the condition that the true strain 
in the Hollomon equation was taken as the sum 
of the plastic and elastic strains, the 0,2% offset 
yield strength can be obtained from the intercept 
of the Hollomon equation and the offset line 
o = E ( e -  0.002). To a first order approximation, 
it might be written as 

{ K ] 1/(1-n) 
oy = [ - ~  ] + Cn, 

where C is a constant of about 25 in magnitude. 
Therefore, the 0.2% offset yield strength can be 
obtained from hardness measurements by the 
following equation: 

Hv ~l/(a-m) {12.5 t (m-2)/(3-m ) 
oy : (  C-22] ~-f f - - )  + 25(m--2). 

(4) A small amount addition of Zr can influence 
the mechanical properties significantly for the 
A1-Zn-Mg alloys employed in present work. 

(5) The observed uniform strain eu is in agree- 
ment with the value predicted by the equation 
eu = n = m -- 2, when n is small. For large n, how- 
ever, the stress concentration at macroscopic and 
microscopic flaws produces premature necking, 

and the observed eu are generally less than the 
predicted values. 

(6) It is found that the strength coefficient K 
of the Hollomon equation, in spite of different 
ageing times, are almost the same for all speci- 
mens aged at the same temperature. Moreover, the 
value of K decreases as ageing temperature is 
increased. It is suggested that K might be a func- 
tion of the volume fraction of G.P. zone or pre- 
cipitates which appear in the alloys. 
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