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Avvertenza

Disclaimer

Questa presentazione e i dati presentati non rappresentano una pratica consolidata di progettazione della
Zanardi Fonderie per tutti gli elementi descritti.

| dati numerici devono intendersi come esemplificativi e non come una consolidata capacita di processo.

Questa presentazione rappresenta una personale proposta per la progettazione e la formulazione degli
standard dei materiali da parte dell’autore Franco Zanardi e non coinvolge in alcun modo la responsabilita di

Zanardi Fonderie.

This presentation and the displayed data do not represent a consolidated design practice at Zanardi Fonderie
for every described item.

The numerical data are to be intended as examples and not a consolidated process capability.

This presentation represents merely a personal idea for design and material standard approach of the author
Franco Zanardi and does not lead to any responsibility to Zanardi Fonderie organization.
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MCL = (KIC/RpO.2)2
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Rapporto di resistenza
Strength ratio

SR =R,/Ryg, at RT

Triassialita in frattura duttile
Triaxiality under ductile fracture

Ac at RT

Trend line for SR on Y25 Trend line for SR on Y50 SR for A5 on Y75
F FP IDI ADI F EP IDI ADI F FP IDI ADI
1,90 1,90 1,90
1,80 1,80 1,80
®
1,70 \\ - 1,70 o 1,70 o
/ ® 1,60 ®
160 en o0 L 160 g% N o °
1,50 1,50
& ® ® = 1,50 ® & .
1,40 ® 1,40 °._9* ° 1,40 o
1,30 1,30 1,30
%o ® %,
1,20 1,20 1,20
1,10 1,10 1,10
1,00 1,00 1,00
200 400 600 800 1000 1200 200 400 600 800 1000 1200 200 400 600 800 1000 1200
Rp0.2 [MPa] Rp0.2 [MPa] Rp0.2 [MPa]
Scatter band for A5 on Y25 Scatter band for A5 on Y50 Scatter band for A5 on Y50
F FP IDI ADI F FP IDI ADI F FP IDI ADI
35 35 35
30 30 30
25 25 25
— ® = —
[=]
S 20 g 20 S 20
S e 0 = _° Se
n 15 ® 5 =
9 9 (] 2 15 ey
10 o0 10 10
p—
L 5 ° o~
5 '. o ° \0\_‘\ 5 ° °
. o0 ° ° o oo o0 T
200 400 600 800 1000 1200 200 400 600 800 1000 1200 200 400 600 800 1000 1200
Rp0.2 [MPa] Rp0.2 [MPa] Rp0.2 [MPa]

| TYDSCAL WL LIS



Rapporto di resistenza
Strength ratio

SR =R,/Ryg, at RT

Triassialita in frattura duttile
Triaxiality under ductile fracture

A;at RT

ELONGATION AT FRACTURE A5 STRENGTH RATIO

TREND LINE UPPER BOUND LOWER BOUND TREND LINE
Label Y25 Y50 Y75 Y25 Y50 Y75 Y25 Y50 Y75 Y25 Y50 Y75
220F
240F
260 F 25 25 25 31 32 31 21 19 19 151 1,55 1,51
300F 22 21 21 27 27 27 18 17 17 147 1,46 1,42
340 F 19 19 17 23 24 22 16 15 14 1,42 1,39 1,36
380F 17 17 14 21 21 18 14 13 11 1,38 1,33 1,31
420F 15 15 11 18 19 15 12 11 9 1,33 1,28 1,26
480F 13 13 9 16 16 12 11 10 7 1,26 1,22 1,21
300 FP 20 20 29 28 14 15 1,85 1,76
340 FP 16 12 10 21 18 14 13 9 8 1,78 1,75 1,65
380 FP 11 8 5 14 11 7 9 5 4 1,72 1,64 1,56
420 FP 8 5 3 10 7 3 6 3 2 1,66 1,54 1,47
4801DI LT 9 8 8 g 8 g 9 8 7 1,69 1,65 1,65
540 DI RT 8 7 7 9 9 8 7 6 7 1,59 1,59 1,55
480 M-Type
480 MADI
540 ADI 10 18 5 1,40
600 ADI 13 9 8 16 17 14 12 5 4 1,40 1,40 1,37
660 ADI 13 8 6 16 15 12 12 4 4 1,38 1,38 1,35
720 ADI 13 7 5 16 13 10 12 4 3 1,36 1,36 1,33
780 ADI 13 6 5 16 12 8 12 3 3 1,35 1,33 1,31
840 ADI 14 5 4 16 10 7 12 3 2 1,34 1,31 1,29
500 ADI 5 3 10 6 3 2 1,29 1,28
560 ADI 4 9 2 1,27
1020 ADI
1080 ADI
1140 ADI
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Tenacita alla frattura in deformazione piana e piccolo raggio plastico
Plane strain small scale yielding fracture toughness
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Resistenza a fatica sul liscio controllata in tensione

Smooth stress controlled fatigue strength

Ao vs N

Valore di soglia per il fattore di intensificazione degli sforzi
Threshold value for the stress intensity factor at high cycles
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fatigue limit of V-notched bars made of
as-cast or heat treated ductile iron
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Perdonanza

Forgivability

KQ KEE

ROOM TEMPERATURE FORGIVABILITY Y50 ASTM E399 CT B=30 mm
Reference curve KIC max [MPa m*0.5] = (0.045 * 170 * Rp0.2 [MFPa])

B10

39NiCrMo3

ST 11an .
o % WA ¢ LN Am) s 4 5 AN 0 b
a C ¥
=i n
— %
— 1 . i ™
e | g oo g .
¥ I} — -R =
.= E ..... - | A 5 o L]
- |: . ;
— B e E.N\. i E 1‘|| e
n . Y ]
{ - ol '5"-..__‘
i @ 3
n 1 3 5 [ s i i i 3
ikt I LA MPRETIRN P AL
I .
5 _AN&E N BTN 3 EMLS WL ARG
IIIII ] - b
i &
= - g 2o f o #
g T §
=) g 3 zoo0a i
H § wom i z i,
H A jr ey
= [ : g
— g = ] i
a | | -
{ 3 e "
1 _ -’:-“I-____
AT E o sl - [LLg! l-.I.II-!-'J-'H -] - )
RN TR T Fracture toughness test ASTM E992

EQUIVALENT ENERGY METHODOLOGY

I Areamax

K - D ————
B —Te ‘~.|| Areay

Label Ka* KEE*
220F
240 F
260 F
300F
340 F
380 F
420F 1,02 1,56
AB0F 0,55 0,77

300 FP
340 FP
3RO FP
420 FP
48010 1,06 2,03
S40 10

480 M-Type
480 MaDH
540 ADI 0,96 2,19
600 ADI

660 ADI Comparison between different materials

720 ADI ke v gz

780 ADI
sS40 ADI
900 ADI
260 ADI
1020 ADI
1080 ADI

1140 ALY ) Foc M)




Perdonanza Forgivability

Comparison between different materials
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