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Corrosion Resistance and Mechanical Properties of
17Cr-5Ni-1Mo Cast Steel for Hydraulic Runner

Yoshitaka IwaBUuCHI, Takashi HATANO, Tomoo TAKENOUCHI,

Kazuo YosumoTo, and Takehiro MIivaMoTO

Synopsis :

In order to develop a new hydraulic runner casting with a good corrosion resistance, studies have been

carried out on some properties of several Cr—Ni martensitic stainless cast steels.

The properties of a partial

model runner casting of the developed 17Cr-5Ni~1Mo steel were investigated. The results are as follows.
1. Internal quality of this casting is superior and comparable with that of 13Cr—Ni type casting in terms

of cavity and macrosegregation.

2. Excellent corrosion resistance is performed by higher chromium content and 1% molybdenum addi-

tion.

3. Charpy impact properties are almost same as those of 13Cr—1Ni casting. This is attributed to delta

ferrite.

4, Enhanced fatigue strength stems from higher corrosion resistance and tensile strength.

5. This casting also possesses good weldability.
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Table 1. Chemical composition range of labora-
tory made castings (Wt %).

C Si Mn P S Ni Cr Cu Mo
3.75 12.30 0.05 0.01

0.04% 0.30%* 0.75* 0.015% 0.020* S § § §
6.10 17.50 1.10 1.00

* Mean value

B 58 4 10 AALSEEASCTRE B 58 4 10 3 18 A%A (Received Oct. 18, 1983)
* (B BABMATEHEMEN (Muroran Plant, The Japan Steel Works Ltd., 4 Chatsu-cho Muroran 051)

2 () EAMETEMRER IiE (Muroran Plant, The Japan Steel Works Ltd.)
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Photo. 1.

Microstructures of different martensitic stainless cast steels normalized and tempered.
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Fig. 1. Schneider diagram for showing the effect

of chemistry on the phase, (a) 13Cr-4Ni-0.45Mo
(b) 13Cr-4Ni-0.5Mo-1Cu, (c) 16.5Cr-6Ni, (d)
16.5Cr-4.5Ni, (e) 16.5Cr-4.5Ni-1Mo, (f) 17Cr-
5Ni-1Mo, (g) 17Cr-4Ni-0.45Mo-1Cu.

(a) 13Cr-4Ni-0.45Mo

(b) 13Cr-4Ni-0.5Mo-1Cu
(c) 16.5Cr-6Ni

(d) 16.5Cr-4.5Ni

(e) 16.5Cr-4.5Ni-1Mo
(f) 17Cr-5Ni-1Mo

(g) 17Cr-4Ni~0.45Mo-1Cu
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Table 2. Chemical composition of a

Location C S Mn P S Ni Cr Mo .
Ladle 004 | 0.34 | 0.67 |0.031 |0.021 | 5.10 [17.33] 0.95 madel casting (wt %).
Test Coupon | 0.04 | 0.31 | 0.72 [0.027 |0.023 | 525 |17.37 | 0.95
crown ||| 004 | 037 | 069 J0030]0.025| 5.04 |i7.41 | 094
2 | 004|034 068 [0030]|0023]5.12 [17.18 ] 0.92
siage |21 004 037 [0.70 0033 [0.023 | 5.25 J17.37 [ 0.95
4 | 004|031 | 069 0026 0015|536 |I7.69 | 0.90
sona |3 1004 [ 037 [0.69 Joozr Joozi | 543 [i7.18 [ 092
¢ | 004|031 |070 0026|0013 | 534 [17.73 | 0.90

weld Metal® [ 0.05 | 0.27 0.67 |0011 |0.050| 5.49 [I17.39 | 1.05
& Shield arc electrode { 4mm® )
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Photo. 2. Casting design and general view of a
partial model runner casting.
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75, B bRiALEE % Table 2 3. Photo. 213 the cross sections of crown, blade and band in a

model runner casting.
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Fig. 6. Weldability of 17Cr-5Ni-1Mo cast steel.
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Fig. 7. Mechanical properties of the
specimens taken from each location of
a model runner casting.
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Fig. 8. Potentiostatic polarization curves of the
specimens taken from each location of a model
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Fig. 9. S-N curves in sea water for
the specimen taken from each location
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(a) Crown, (b) Blade, (c)

Band, (d) Test Coupon
Photo. 4. Microstructures at several locations of a model runner casting.
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