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#2
Calculation

Material Mass [ Weight
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Calculate the mass of the
workpiece in gram and
kilogram (kg)!

The materialis S 275 JO
You can ignore the holes

shown in the blueprint at this
time.
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First you need to determine what data is relevant to solve the
problem.

Relevant Data:

The drawing with dimension
The material:

Now check the Blue Book, “steel products”
(Structural steel, unalloyed)

The Blue Book material characteristics on (Steel, Plain)

gives you the Density of S275 JO =
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Now we need to find
the formula for
calculation of mass?

See Pg. 25 in the Metal
Trades Handbook for Volume.

V — L(length) X W(width) X H(heights)
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Material characteristics of solid, |igyjq and gase d structural steel
* golid materials (continued) OUS materials : ynalloye ke oels
ey : e ictural steels, hot-roll.
E - ral , hot-i
Melting | Boil; u"‘"gﬂﬂ(uim* |~ S
D 2 iling Specifi Mean | P Notch 3 cf. DINEN 1
al 4 ture temp heat of I::::m" specific | Specific . i steel type ppact Tensile Yield strength g, 00252 (2005-04)
Materi at 1,019, ture fusion nduc- heat ST Coefficient N o energy strength in N/mmz for ° Elonga- =
o i ar 8t 1.013 bar | at 1,013 bar ;";z,‘! capacity ance ofline_., | Material R_21 Product thickness jn mi tion at
kg/dms | oc o o 7 C [0-100] arzec | Ransion DesiE R rmbe 2t | K/ Nim | <18 > 18 [ 5 40 [ g | oo | aprmeciee:
= kg W/m. K) c 0% J <40 >63 ication
sicon®) | 2338 [ 1423 [ 5355 | K | kditkg - K) | @ - mmem | 1062 = J =63 |=80| %
silic. carbide (SiC) | 2  decomposes above 3000 “Cm o83 O\H—WM RLattels i Bl
SCAUDIIS | 785 | ~ 1500 2500 208 issealllh o7 | oonsrz . i
f— 4 3
Steel, alloyed 7.9 ~ 1500 = }—\O'L 0.14...0.18| 00000119 ) N
Anthracite 1.35 - <y % 14 0.51 ?'\ st::;:v:'dab‘e'.ﬁm”"
Tantalum (Ta) 16.6 2996 5400 1;2 52.24 1.02 = 0.0000161 nstructions
- I’ i o e i
Ttaniumn (Ti) 45 1670 280 | ss —————t [ 0124 | 00000085 I S0 510 simple machine parts,
Uranium (U) 19.1 1133 ~ 3800 oy 155 0.52 042 | 0000000 | = welded constructions in
Vanadium (V) 1890 | ~3380 S g? > 0.12 = e § ! ———] steel construction and
: I mechanical engineering:
Tungsten (W) L 19.27 3390 | ss00 | | 02 5 2550 23| levers, bohs, acie ™
54 T ——== ] = = 2 , axles,
Zinc (Zn) . 4195 907 o 013 0.055 | 0.0000045 TR Shatts
Tin (Sn) 7.29 2319 2687 59 1;2 > 0.4 0.06 0.000029 [E e ]
= e e —— e D, A 0.24 0.114 0.000023 | 470 ... 630
Liquid materials e = = 22 | Highly stressed
e e e weldments in steel,
bt Eeeinglitel e e ———— 4 20| crane and o
nition| o brid i
5 gl!lll" I’;::;z::.’ hﬁoillng_ Specific Thermal Specific - b ridge construction
Material Siia ’t"uP:" heat of | conduc- heat Coefficient
3 e vaporisa- i
at 2:°C i at1.o;3 bar | at 1.013 bar tpl::lﬂ a'ti;(% m mo' vmn.so..
kg/dm? E i % 3 r 2 e = 1 1.0050 470 ...610 285 | 275 Axles, shafts,
071 170 kg | Witm: K) { kiftka KD | 1°C or 1K bolts
Yo om0 1 1—650 . 352 o i:; g.}g 2.28 0.0016 1.0060 | FN 570...710 | 335 | 325 | 315 Wear parts;
0.81...0. % B 2.02 0.0011 | 1.007¢ pinion gears, worms,
81..0.85| 220 30 |150..360 | 628 0.15 205 | 0.00096 = i L it e srindies
~083 | 220 SN0 > 175 = | "'DO Type of deoxidation: — f; option; FN kil ;
091 [ 400 | - 20 | >300 k- o | Sl i) FF fully killed cast steel i
07 oh s s 0 0.13 2.09 0.00093 # Values apply to product thicknesses from 3 mm to 100 mm.
314 0.13 2.16 0.001 ;”hValmas apply to product thicknesses from 3 mm to 40 mm and longitudinal test pieces with L, = 5.65 - 'S, (page 201).
135 A _ a9 357 285 10 oAa 0.00018 ¢ steel types recorded in the table are plain quality steels according to DIN EN 10020 (page 124). 2 :
theneia 081 | 520 | -114 78 854 017 243 | 0.0011 .
- /ater, distilled 1.00% - 0 100 2256 0.60 4.18 0.00018
major '7 in different ing diti 2 at boiling temperature and 0.013 bar 3 ata°C L Hotworkebility
ifgzb?f grade groups JR - J0 ~ J2- K2 are The steels are hot workable. Only products
i o @ using all processes. Increased strength and which are ordered and delivered in normalised (+N)
Boilil Thermal |Coefficient Specific g‘:el';cé'hl.ckness also increase the risk of cold cracks. or nor ising rolled (+N) ition must meet the
onductivity | of thermal heat i 185, E295, E335 and E360 are not weldable, requirements of the above table. The treatment condi-
s : ! ] because the chemi
1.013bar | at20°C at 20°C and 1.013 bar | e ition is not i tion must be specified at the time of ordering.
2 |1 i ¢ | g B2 Example: 5235J0+N or 1.0114+N
C °c Wim - K) ¢ kJ/lkg - K)
- 197 0.905 - 84 - 82 0.021 0.81 1.64 133 The additi
0.77 0.596 — 78 =33 0.024 0.92 2.06 1.56 oll ,o,min°"a' C or GC symbol is appended to the designation of a steel type suitable for cold working (edge folding,
270 2.088 -135 — 05 0.016 0.62 = = 9, cold-drawing), and these types are also assigned their own material number.
557 4.261 - 140 - 30 0.010 0.39 - - E
1.25 0.967 - 205 - 190 0.025 0.96 1.05 0.75 | E o . 7 e =
1.98 1.531 - 579 - 78 0.016 0.62 0.82 0.63 “Signat; ":"ummﬂal Suitable for® e Ma:l::l Suitable for'! |p esignation l’\'ﬁ:‘t:;:: Suitable for?
1.203 | 1.0 —220 ~191 0.026 i tous; | g B 4L Fi1R|C FR|C
0.72 0.557 —183 -162 0.033 1.27 i 1.68 4 :
200 | 1547 | -0 | a3 | oo | om | - | - e b Sasaunc | 10370
.0140 E
143 | 1106 | -219 —183 0.026 1.00 0.91 065 , s LA R Sraer || neen
1.25 0.967 -210 - 196 0.026 1.00 1.04 0.74 { i $275J2C | 1.0
009 | 007 _ 259 - 253 0.180 6.92 14.24 | 1010 = 10533 [ - [ _ [ o [ E33s6c | 1.0543 | - E360GC | 1.0633
"9Process:  F edgefolding R roll i C cold * well-suited

! ~the ity 4 of a gas divided by the thermal conductivity 2, of air.

Pressure 4 at constant volume s) at 5.3 bar

"Sp;eiﬁc :
:W=dﬂﬁﬂyofag.asgdivided by the density of air 2
Constang
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Now we have all the information needed to complete the formula!

Please carefully read the values given in the Blue Book as well as the values in the drawing:

The dimensions in the drawing are in mm, the specific weight is given in kg/dm3.
This means you must convert the mm to cm to do the math
l/'=0.25dm x0.1dm x 1.0 dm

/=

x 7.85 kg/dm>=0.19625 kg
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Example Exercise
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Question:

Calculate the mass of the workpiece,
but this time use Tungsten as the material!
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Let’s See the Answer!

10



Let’s see the answer:
V=025dm x0.1dmx1.0dm
/'=0.025 dm3

0.025 dm?x 19.27 kg/dm*=0.48175 kg
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