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This project is performed to design, develop and construct 3 surface grinding machines for unskilled
grinders. The main components are a grinding body and a supporting base. A structure and other components of
the mechines were designed using Mechanical Desktop, SolidWorks and Cimatron E 6.0. The grinding body
made of stainless sieel and aluminium consists of a direction controlling part, a shaft and a single plane
controlling part, and a specimen holding arm. The base is mainly made of steel and it’s height is adjustable for

any users. As a result, the surface grinding machines were successfully obtained as stated in the objectives and a
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Table B3 (Continued)

Ceemnie O ) i

Poisson's Poizson's
Material Ruatio Material Ratia
COMPOSITE MATERIALS
Aramid fibers-epoxy matrix E glass fibers-epoxy matrix
{V; = 0.6) 0.34 (V= 06) 0.19
High modulus carbon fibers-epoxy
matrix (V; = 0.5) 0.25

Sources: ASM Handbooks, Volumes I and 2, and Engineered Materirls Handbooks, Volumes I and 4, ASM
Iaternational, Materials Park; OH: R. F. Floral and 5. T, Peters, “Comiposite Structures and Technologies,” tutorial
potes, 1989; and manufacturers® technical data sheets

Table B.4 Typical Reom-Temperature Yield Strengih, Tensile Strength, and Ductility

(Percent Elongafion) Values for Various Engineering Materials

Vield Tensile
Strength Strength Percent
Material/Condition (MPalksi]) » (MPalkai]) Elengation
METALS AND METAL ALLOYS
Plain Carbon and Low Allay Steels

Steel alloy A36 '

* Hot rolled 220-250 (32-36) 400--500 (58-72.5) 23
Steel alloy 1020

« Hot rolled 210 (30) {min) 380 (55) (min) 25 (min)

+ Cold drawn 350 (51) (min) 420 (61) (min) 15 (min)

* Anncaled (@ 870°C) 295 (42.8) 395 (57.3) 365

* Nomaelized (@ 925°C) M5 (50.3) 440 (64) 385
Steel alloy 1040

+ Hot rolled 250 (42) (min) 520 (76) (min) 18 {mir)

+ Cold drawn 490 (71) {min) 590 {85) (min) 12 (min)

* Anncaled (@ 785°C) 355 (51.3) 520 (75.3) 302

* Normalized (@ 500°C) 375 (54.3) 590 (85) 280
Steel alloy 4140

« Annealed (@ 815°C) 417 (60.5) 655 (95) 25.7

* Normalized (@ 870°C) 655 (95) 1020 {148) 17.7

* Qil-quenched and tempered (@ 315°C) 1570 (228) 1720 {250) 115
Steel afloy 4340

* Annealed (@ 816°C) 472 (68.5) 745 (108) 22

+ Normalized (@ 870°C) 862 (125) 1280 (185.5) 122

* Oil-quenched and tempered (@ 315°C) 1620 (235) 1760 {255) 12

Stainless Steels

Stainless afjoy 304

» Hot finished and annealed '= 205 (30) (min) 515 {75) (min) 40 (min)

* Cold worked (} hard) 515 (75) {min) 860 (125) (min) 10 {min)
Stainless alloy 316

* Hot finished and annealed 205 {30) (min) 515 (75) (min) 40 (min)

* Cold drawn-and annealed 310 {45) {min) 620 {90) {min) 30 (min)
Stainless alloy 405

* Annealed 170 (25) 415 (60) 20

HO
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Table B.4 (Continued)

H10

Vield Tensile
Strength Strength Percent

Material/Condition : {MPalksi]) {MPalksi)) Elongation
Stairiless alloy 440A : ‘ :

* Annealed 415 (60) 725 (105) 20

+ Tempered @ 315°C 1650 (240) 1790 (260) 5
Stainless alloy 17-7PH

* Cold rolled 1210 (175) {(min) 1380 (200) (min) 1 (min)

* Precipitation hardened @ 510°C 1310 (190) (min) 1450 (210) (min) 3.5 (min)

Cast Irons

Gray irons ~ '

« Grade G1800 (as cast) _— 124 (18) (min) —

* Grade G3000 {as cast) — 207 (3G) (min) —

» Grade G4000 (as cast) — 276 (40) (min) _ —
Buctile irons '

* Grade 60-40-18 (annealed). 276 (40) (min) 414 (60) (min) - 18 (min)

= Grade 80-55-06 (as cast) 379 (55) (min) 552 (80) (min) 6 (min)

* Grade 120-90-02 (il quenched and tempered) 621 (90) (min) 827 (120) (min) 2 {min)

. Ahminum Alloys

Alloy 1100

* Annéaled (© temper) M (5) % (13) 40

* Strain hardened (H14 (emper) 117 (17) 124 (18) 15
Alloy 2024 .

* Annealed (9 temper) 75 (11) 185 (27) 20

« Heat treated and aged (T3 temper) 345 (50) 485 (70) 18

* Heat treated and aped (T351 temper) 325 (47) 470 (68) 20
Alloy 6061

« Anncaled (© temper) 55 (8) 124 (18) 30

* Heat treated and aged (T6 and T651 tempers) 276 (40) 310 (45) 17
Alloy 7075

* Annealed (O temper) 103 (15) 228 (33) 17

* Heat treated and aged (T6 temper) 505 (73) 572 (83) 11
Alloy 356.0

* As cast 124 (18) 164 (24) 6

* Heat treated and aged (T6 temper) 164 (24) 228 (33) 35

Copper Alloys

C11000 (electrolytic tough pitch)

* Hot rolled 69 (10) 220 (32) 50

* Cold worked (HM temper) 310 (45) 345 (50) 12
C17200 (beryllium—copper)

*» Solution heat treated 195-380 (28-55) 415-540 (60-78) 35-60

* Solution heat treated, aped @ 330°C 965-1205 (140-175)  1140-1310 (165-190) 410
C26000 (cartridge brass)

* Annealed 75-150 (11-22) 300-365 (43.5-53.0) 54-68

* Cold worked (HO4 temper) 435 (63) 525 (76) 8
C36000 (free-cutting brass)

» Annealed 125 (18) 340 (49) 53

* Cold worked (HO2 temper) 310 (45) 400 (58) 25
C71500 (copper~nickel, 30%)

« Hot rolled 140 (20) 380 (55) L

* Caold worked (H3¢ temper) 545 (719) 580 (84) -3
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