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APPH 226 - Lab 14 – Tube Conversion – ANSWER KEY
Radiographic Rating Charts and Anode Cooling Curves 
	Generator Type 
	Modification Factor 

	Single Phase 
	1 

	Three Phase 
	1.4 

	High Frequency 
	1.4 


Formula to calculate HU: 
HU = kVp x mA x time x modification factor 
Complete the following questions while referring to the “Radiographic Rating 
Chart” 
1. What is the maximum kVp that can be used at 600 mA and 3 s? 65 kVp
2. Assuming a high frequency generator, how many HU would be generated by the exposure in question 1?
HU = kVp x mA x time x modification factor
65 kVp x 600 mA x 3s x 1.4 = 163 800 HU
3. What is the maximum kVp that can be used at 400 mA and 4 s? 87-89 kVp
4. Are the following exposure technique selections possible with this x-ray tube?
	a. 100 kVp, 600 mA, 0.5 s	Yes / No 
	b. 70 kVp, 300 mA, 5 s
	Yes / No 

	c. 85 kVp, 700 mA, 0.5 s
	Yes / No 
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	d. 60 kVp, 500 mA, 0.9 s
	Yes / No 

	e. 150 kVp, 600mA, 0.005s
	Yes / No 

	f.	115 kVp, 250 mA, 0.01 s
	Yes / No 

	g. 130 kVp, 400 mA, 1 s
	Yes / No 

	h. 95 kVp, 800 mA, 0.2 s
	Yes / No 


5. What is the maximum time that can be used at:
a. 120 kVp and 500 mA 0.35 s
b. 90 kVp and 600 mA 0.75 s
c. 75 kVp and 400 mA 6 s
d. 90 kVp and 250 mA 10s
e. 105 kVp and 600 mA 0.3 s
f. 85 kVp and 600 mA 1 s
g. 100 kVp and 700 mA 0.16 s
h. 60 kVp and 600 mA
4 s
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Complete the following questions while referring to the “Anode Cooling Curve” 
1. What is the maximum anode storage capacity (HU) for this tube? 350 000 HU
2. Assuming this is a high frequency generator, what is the maximum number of consecutive exposures that could be made, using 80 kVp and 20 mAs?
kVp x mA x time x modification factor = HU
80 x 20 x 1.4 = 2240 HU
350 000 / 2240 = 156.25
156 exposures
3. What is the anode cooling time needed if the anode is presently at 315 000 HU and the exposure that is needed is 100 kVp, 450 mA, 0.8 s assuming this is a three phase generator?
kVp x mA x time x modification factor = HU 100 kVp x 450 mA x 0.8s x 1.4 = 50 400 HU
350 000 - 50 400 = 299 600 HU
According to chart , ~ 20 s needed to drop from 315 000 HU to 299 600 HU
4. What is the anode cooling time needed if the anode is presently at 300000 HU and the exposure that is needed is 95 kVp, 600 mA, 0.4 s assuming this is a single phase generator?
kVp x mA x time x modification factor = HU 95 kVp x 600 mA x 0.4 s x 1 = 22800
350 000 – 22800 =  327 200 HU .. currently at 300 000 HU, so no need to wait No cooling time required, as total HU will be under 350 000.
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5. What is the anode cooling time needed if the anode is presently at max and the exposure that is needed is 120 kVp, 1600 mA, 0.5 s assuming this is a high frequency generator?
kVp x mA x time x modification factor = HU 120kVp x 1600 mA x 0.5 s x 1.4 = 134 400
350 000 – 134 400 = 215 600
According to chart, will require ~ 1.5 min to drop from 350 000 HU to 215 600 HU
6. Assuming this is a three phase generator, what is the maximum number of consecutive exposures that could be made, using 120 kVp, 1000 mA and 0.8s?
kVp x mA x time x modification factor = HU 120kVp x 1000 mA x 0.8 s x 1.4 = 134 400 HU
350 000 / 134 400 =2.6
2 exposures
7. How long will a technologist need to wait if the anode is presently at 250000 HU and the exposure that is needed is 60 kVp, 600 mA, 4 s assuming this is a three phase generator?
kVp x mA x time x modification factor = HU 60 kVp x 600 mA x 4 s x 1.4 = 201600 HU
350 000 – 201 600 = 148 400 HU
According to chart, will require ~1.5 min to drop from 250 000 HU to 148
400HU
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