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Abstract Summary: The main concern in specifying this design stress is the
variable composition and possible nonhomogeneous structure
of the CCSS material.

A test was run to estimate the shear strength of a welded joint
made with E7018 electrode and continuous cast steel.
Estimates for both the minimum shear strength and the
minimum Yyield strength in shear were obtained from the test
data. For comparison, the results were compared to ingot steel
and AISI 1006. In the end, the allowable, design shear stress
for the E7018-CCSS joint was calculated using von Mises-
Hencky theory, the minimum tensile yield stress for ingot iron,
and a safety factor of 3. The calculation is in section B.6 and
the result is 3,650 psi. '

Applicable Codes: The formula Fv = 0.4 Fy from the AISC Manual of Steel
Construction was used to back calculate safety factors for
calculating Fv from Fu and Fsy. Fv is allowable shear stress.
Fu is ultimate tensile strength. Fsy is yield strength in shear.
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Table 1-57. MECHANICAL PROPERTIES OF METALS AND ALLOYS*
Typical Composition, Properties, and Uses of Common Materials

See also Tables 1-59, 1-69, 3-1, and 3-2.
For MN/m? multiply strength in thousands of psi by 6.895.

Typical mechanical properties
. Nominal Form and Yield .
No.| Material composition condition strength Tilez Elongation, Hardness, Comments
(0.2%offset), | | 0;5 Igj | m2ing, % Brinell
1000 Ib/sq in. sqin. |

FERROUS ALLOYS
Ferrous alloys comprise the largest volume of metal alloys used in engmeenng The actual range of mechanical properties in any particular grade of alloy steel depends on the particular
history and heat treatment. The steels listed in this table are intended to give some idea of the range of properties readxly obtainable. Many hundreds of steels are available. Cost is frequently an
important criterion in the choice of material; in' general the greater the percentage of alloying elements present in the alloy, the greater will be the cost.

IRON v
1 | Ingot iron Fe 99.9 Hot-rolled 29 ‘ 45 26 90
(Included for companson) Annealed 19 38 .45 67
PLAIN CARBON STEELS ) ) .
2 | AISI-SAE 1020 C 020 Mn 045 Hot-rolled 30 55 25 111 Bolts, crankshafts, gears,
o Si 0.25 Febal Hardened (water-quenched, connecting rods; easily
- 1000°F-tempered) 62 90 25 179 weldable
3| AISI 1025 C 025 Febal Bar stock i
Mn 0.45 . Hot-rolled 32 58 25 116
, - Cold-drawn 54 64 15 126
4 | AISI-SAE 1035 C 035 Mn 075 Hot-rolled ' 39 72 18 143 Medium-strength, engineering
Cold-rolled 67 80 12 - 163 steel
5 | AISI-SAE 1045 C 045 Febal Bar stock :
Mn 0.75 Annealed 73 80 12 170 =
Hot-rolled 45 82 16 * 163 w
Cold-drawn 77 91 12 179
. . N o
6 | AISI-SAE 1078 C 078 Febal Bar stock \ o
Mn 0.45 : Hot-rolled; sphcroxdxzcd 55 100 12 207 % o
Annealed T2 94 10 192 - N w T
7 | AISI-SAE 1095 ' C 095 Febal § 2
‘ . Mn 0.40 ' N 4]
8 | AISI-SAE 1120 C 0.2 Mn 08 Cold-drawn 58 69 — 137 Free-cutting, leaded, %
S old N resulphurized st'eel; hig_h-.
ALLOY STEELS - , . speed, automéuc machining
9 | ASTM A202/56 C 017 Mn 12 Stress-relieved 45 75 18 — Low alloy; boilers, pressure -
{Cr 05 -8 075 v o IE - ‘ L -vessels 8/ :




2 3 4 N 5 6 7 by 8
i —— =
6.00 13.00 6.00 A
] t
1 1
] 1
/T\ 9.1 B
¥ l
| ' .36
] b
C
1406 FULL SI2E CENTERED
=5 ON BURNED SURFACE
T R B R R B
38 E7018 RGO 4.58 .|
11.00 A 1,128 4—
3.00 —— R2.500 -
C 7] RN 0
MAG MOUNT |
MAG WMOUNT /(D @7 TACK END: 78 l_‘i;j
i X ’ S‘;
i -
A W5 /- N
| ¥ : ( .
l 4.00 / ( £
12,00 /® F — 3.23 N J
1 1.67 |
73 [ c l N : k
Fuw
8.00
F
8 DIAL INDICATOR 001~ 2
s AL R
FB A CYLINDER RC-308 !
‘-I 3 1xixB LG KLY STOCK 2
2 5.1 CCS Bxt3 1
-2.50 8.00 REF A y 9.11 CCS 6x12 2 {G
|- 2.250— AT SESONIRTION OR $120 :
25.00 REF
SECTION A'A
NOTES :
1. APPROXIMATE WEIGHT B43)
UNITED STATCS DEPARTMINT OF DMORCY
PPO/MEGHANICAL DEPARTMENT | I
NUMI CCS WELD DESTRUCTION
TEST ASSY
> . . l'_',';s 8875, 126-ue-406214 ™
i ] REL AR LR B 3 = 3 5 5 I 5



CERMILAB B SECTION PROJECT SERIAL-CATEGORY PAGE -

3¢ ENGINEERING NOTE [/ |
i 3 s |
&5-/' @ ﬁ//‘ﬂ i D, 7{/L ”—’:’l & L DA EVISION DATE

¥

. 0 .

R AN R i

~boo = iz - 0l8

| %o PG oo - Lot
T |

1099 o000 66 | YA

| - 2




SECTION

* FERMILAB
‘¢ ENGINEERING NOTE

SERIAL-CATEGORY PAGE

B2/

PROJECT

™ Data Set #3 ()

ogs /g /M/ REVISION DATE

A
' C i
| ijns (ME;@ b@
| . . 5
; ¢ 0,660
’m P oo
0 0,00
4o b 002t
@OO 01003’
800 C3100;2
l 000 o 00
])\OD O oag?-
] 200 O 0”5
|, D00 0, U]Sq
|, 400 06
! Aroto 0,’09?3,
; (oo 3'2?7
v D
I-IIWD 0.04%
e | 0,04 |




SECTION

PROJECT

SERIAL-CATEGORY PAGE

()

fgte Dofitme Teficin

&WJO‘”J{'M Miréaye /are/sSuyL
forl ofR withe 2okl P—u/mr

s Lef " 4
Jé’é—L ) Al
o o _ b
00 8,003 0.0 &
e gy g
9 0.0/
24y 0.005% 7.0 !
/{J"’O' | @ .00 2— 0,0t
[/ 90 600067 o0l8t{
(1200 0.0 0; ' 0.0/9
//300 o0 5 0.0l9%
[14’00 @eODq‘g\, 0(07_(

| % ENGINEERING NOTE 53/,
sumECT‘DM_a SZ+‘#‘4' (*> | NAMQ
\klELD R N 4 DALEZ [3 b@ﬂ J REVISION DATE
TeST %

143

N

X/

)%s

Oy frarther "Doflectir—




&y

PAGE

REVISION DATE

SERIAL-CATEGORY

AMS

DATE

PROJECT

SECTION

FERMILAB

ENGINEERING NOTE

endix C
t dsda Plo€

A
£5

/

Je
F

SUBJECT A

(wr) drwanipy/

Q900 0S0°0 op0'0

2t
w! $9000'0 < g9 * 3 2000 * JRS YT AT
wi

wr 200'Q =

o0 = ywed yrh p urol L

(Fest4o U0

(x) ¥+ 5 ¥Q
(+) € # oS woQ
(w) 2 & S wo
(-) T+ ¥ ¥

a4

. MY F00Q0 ~
O¢oo o oloN] QiQ0 1‘— ‘To
L D ) [l .

b iy

e ~

.0\ / + Q08

e — T
- e

- w@
: + 0aetta
%osw,\ g
+ )
ﬂ/
+ 4+ ogiw
~

C




01-626 7/5/2001
Fermilab Photograph

NuMI Weld Test







