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Gamma Gate Area Definition
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Gamma Gate at a Glance

0.5-Inch-Thick Stainless-Steel Vessel
30 cm of lead thickness
~850 kg vessel mass
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Nema 34 Stepper Motor
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U-Rail Analysis

Material: Stainless Steel 316L
Load: 10 kN applied at center of
the beam

A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress

A: URAIL STRUCTURAL
Total Deformation

Type: Total Deformation Unit: MPa
Unit: mm Time: 15
Time: 15 4/1/2025 10:30 AM
4/7/2025 9:40 AM
93.393 Max
- 0.60486 Max 83.016
0.53766 72.639
0.47045 62.262
0.40324 51.885
0.33604 41.508
0.26883 31.131
0.20162 o i
0.13441 e
0.067207 4.6242e-5 Min
- 0 Min
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U-Rail Analysis Summary

* Omax — 73.4 Mpa
* dmax — 0.6 Mm

e U-Rail can support weight of the gamma gate
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Gamma Gate Friction

« Gamma Gate Mass = 850 kg

« Normal Force on rail =850 kg * 9.81m/s2=8338.5 N
o Coefficient of static friction = 0.01 [1]

e Design Factor =12

e Force required to move gamma gate =0.01 *8338.5 N * 12 = 1000 N
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Linkage Arm Structural

Material: Stainless Steel 316L

Gage: 3"x2"x.25" rectangular tubing
Load: 1000 N

C: LINKAGE ARM STRUCTURAL C: LINKAGE ARM STRUCTURAL
Total Deformation Equivalent Stress

Type: Total Deformation Type: Equivalent (von-Mises) Stress
Unit: mm Unit: MPa

Time: 15

Time: 1s

4/7/2025 9:48 AM 4/7/2025 9:48 AM

2.7881 Max
B 28.561 Max
e 25.395
Pl 22.229
1.5489 19.063
1.2391 15.897
0.92935 12731
0.61957 9.565
0.30978 6.399
0 Min 3.233
0.067039 Min
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Linkage Arm Analysis Summary

* Omax = 28.6 Mpa
* Smax = 2.8 Mm

e Linkage can support load required to actuate the gamma gate
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Gamma Gate Under Seismic Loads

* Maximum Horizontal Seismic Force Fypq = 1.65p5l W ASCE 7-16
Equation 13.3-2 [2]

e Sps= .485 per USGS at STS coordinates

e I,=1.5:ASCE 7-16 section 13.1.3 [2]

« W= 9.81m/s?2* 850kg = 8338.5 N

* Fomax = 9706 N

e Force per latch pin = 9706 N / 2 = 5000 N
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Latch Pin Stress Analysis

* Material: Inconel 718

20 mm diameter cylinder cross section
e D=20mm

* Omax = Omax *L*F)/()

*  VYmax =radius = 10 mm

e = EZT = 7854 mm*

e F=5kN
e L=16.65mm

e G = 106 MPa

%OAK RIDGE

National Laboratory



Latch Pin Deflection Analysis

« Material: Inconel 718
20 mm diameter cylinder cross section
e D=20mm

Pxl3
Omax =
3xE*]

. E=200 Gpa [3]

o [ = ”224 = 7854 mm*

e P=5kN
e L=16.65mm

e Omar = 0.005 mm
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Latch Pin Analysis Summary

* 0q = 106 MpPO
* max = 0.005 mm

e Latch Pin will prevent motion of the gamma gate during @
seismic event
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ASCE 7-16 section 13.1.3
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13.1.3 Component Importance Factor. All components shall
be assigned a component Importance Factor as indicated in this
section. The component Importance Factor, /,, shall be taken as
1.5 if any of the following conditions apply:

2.

. The component is required to function for life-safety

purposes after an earthquake, including fire protection
sprinkler systems and

The component conveys, supports, or otherwise contains
toxic, highly toxic, or explosive substances where the
quantity of the material exceeds a threshold quantity
established by the Authonity Having Junsdiction and is
sufficient to pose a threat to the public if released.

. The component is in or attached to a Risk Category IV

structure, and it is needed for continued operation of the
facility or its failure could impair the continued operation
of the facility.

The component conveys, supports, or otherwise contains
hazardous substances and is attached to a structure or
portion thereof classified by the Authority Having Juris-
diction as a hazardous occupancy.




