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57 HB. Tensile strength decreased by 8%, percentage elonga-
tion decreased by 36%, and hardness decreased by 4%. When 
the boron-modified AlSi9Mg alloy was treated with 0.05% Ti 
as the second element, tensile strength increased to 190 MPa, 
percentage elongation increased to 5.6%, and Brinell hardness 
increased to 58 HB (Fig. 4-6). The result was similar to those 
shown in Figures 1-3. The addition of 0.06% Sr as the third ele-
ment (Ti+B+Sr) increased tensile strength to 205 MPa, percent 
elongation to 6.8% and hardness to 62 HB. After remelting 
(cold variant), tensile strength and elongation decreased by ap-
proximately 4%, whereas hardness did not change (Fig. 6). The 
analyzed parameters in the AlSi9Mg alloy modified with B as 
the first element and Sr as the second were determined at: UTS 
= 197 MPa, A = 6.2% and H = 62 HB. After treatment with Ti 
(B+Sr+Ti), tensile strength increased to 192 MPa, elongation 
increased to 5.8%, whereas hardness decreased to 59 HB. In 
the cold variant (B+Sr+Ti), an increase was noted in the values 
of UTS and A, whereas HB decreased by approximately 1% 
(Fig. 4-6). The mechanical properties of the AlSi9Mg alloy 
modified with (B+Sr), (B+Sr+Ti) and with (B+Sr+Ti) in the 
cold variant (Fig. 4-6) are similar to those noted in silumins 
treated with (Ti+Sr), (Ti+Sr+B) and with (Ti+Sr+B) in the cold 
variant (Fig. 7-9).
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Fig. 4. Tensile strength of the AlSi9Mg alloy after chemical treatment 
for Ti as a first modifier

When the original AlSi9Mg alloy was treated with 0.05% 
Ti (Fig. 7-9) as the first element, its ultimate tensile strength 
increased by 23 MPa to 174 MPa, percentage elongation in-

creased by 2.0% to 3.2%, and Brinell hardness increased by 
2 HB to 56 HB. Tensile strength decreased by approximately 
9%, percentage elongation decreased by 34%, and hardness 
decreased by 2% after remelting (cold variant). When the 
titanium-modified AlSi9Mg alloy was treated with 0.03% B 
as the second element, tensile strength increased to 191 MPa, 
percentage elongation increased to 5.5%, and Brinell hardness 
increased to 58 HB (Fig. 7-9). The addition of 0.06% Sr as the 
third element (Ti+B+Sr) increased tensile strength to 206 MPa, 
percent elongation to 6.8% and hardness to 62 HB. Similar results 
were noted when B was added as the first element. After remelt-
ing (cold variant), tensile strength and elongation decreased by 
approximately 4%, whereas hardness did not change (Fig. 9).
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Fig. 7. Tensile strength of the AlSi9Mg alloy after chemical treatment 
for B as a first modifier
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Fig. 3. Brinell hardness of the AlSi9Mg alloy after chemical treatment 
for Sr as a first modifier
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Fig. 5. Percentage elongation of the AlSi9Mg alloy after chemical 
treatment for Ti as a first modifier
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Fig. 6. Brinell hardness of the AlSi9Mg alloy after chemical treatment 
for Ti as a first modifier






